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FORWARD 

These  voluaes  have  been  prepared  to  provide  Information  on  the  US  Any  Research,  Development,  Teat  and  Evaluation  Program 
for  Congressional  Committees  during  the  Fiscal  Tear  19S3  budget  hearings.  This  Information  supplements  the  testimony  given 
by  US  Army  witnesses. 

In  recent  years  the  Army  RDTE  program  has  concentrated  on  the  development  of  a  new  generation  of  major  weapons  systems 
across  the  entire  spectrum  of  Army  mission  areas.  Most  of  these  systems  are  now  completing  development  and  will  be  transi¬ 
tioning  to  procurement  In  the  next  few  years.  In  FY  1983  and  beyond.  Increased  emphasis  will  be  placed  on  the  technology 
base  In  areas  such  as  advanced  surveillance  and  target  acquisition;  Improved  command,  control,  communications,  and  Intelli¬ 
gence;  self-contained  munitions;  biotechnology;  and  the  soldier-machine  Interface.  Hew  technology  which  la  advancing  from 
exploratory  development  to  advanced  development  In  areas  such  as  laser  weapons  systems  and  lightweight  air  defense  and 
ansor/antlarmor  systems  will  be  demonstrated.  Efforts  will  be  accelersted  In  research  for  microelectronics,  millimeter  wave 
technology,  fire  control,  and  development  of  medical ,  chemical,  and  life  support  materiel  for  use  In  chemlcal/blologl  al 
defense.  Product  Improvement  programs  on  fielded  systems  such  as  the  Cobra  helicopter's  engine.  Ml  Abrams  Tank,  and  Bradley 
Fighting  Vehicle  System  will  be  aggressively  pursued  in  the  future.  The  development  of  the  Ballistic  Missile  Defense  System 
will  have  high  priority  In  this  program  to  support  the  President's  strong  commitment  to  developing  a  viable  ballistic  mis¬ 
sile  defense.  The  Congressional  Descriptive  Summaries  address  these  and  other  thrusts  In  detail. 

Vhese  volumes  contain  a  descriptive  summary  for  each  program  element  to  be  financed  during  FT  1983.  Descriptive  Summaries 
for  projects  within  the  program  elements  to  be  financed  during  FT  1983  for  $5.0  million  or  more  appear  Immediately  following 
the  applicable  program  element.  Where  there  are  aeveral  items  under  development  within  a  project,  a  separate  summary  has 
been  provided  for  each  Item  that  exceeds  $5.0  million  during  FT  1983.  A  Test  and  Evaluation  Section  is  provided  for  all 
major  weapon  systems.  Major  weapon  systems  are  Identified  by  an  asterisk  in  the  Table  of  Contents.  The  formats  and  con¬ 
tents  of  these  volumes  are  In  accordance  with  guidelines  and  requirements  of  the  Congressional  Committees.  . 

>  A  direct  comparison  of  FT  1981,  FT  1982,  and  FT  1983  data  In  the  Program  Element  listing  with  data  shown  in  the  Program 
Element  Listing  dated  March  1981  will  reveal  differences.  Major  procedural  causes  for  differences  sre  attributable  to  the 
following  factors: 

a.  Restructuring  of  the  FT  1983  program  to  provide  greater  visibility  for  certain  ef*  '  «nd  to  Improve  the  effective 
management  of  the  RDTE  program,  frrV  J  ~t 

b.  Restructuring  of  the  FT  1981  and  FT  1982  programs  for  comparability  to  the  FT  1983  pr»  .ructure. 

Procurement  data  are  shown  where  applicable  for  items  In  engineering  or  operational  development.  Military  construction  data 
are  also  provided  where  applicable.  Classified  information  Is  Identified  by  the  use  of  brackets  [  — - 
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FY  1983  RETE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element:  f6. 11 .01. A 

DOD  Mission  Area:  #510  -  Defense  Research 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project  FY  1981 

Humber  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  19476 

A91  In-House  Laboratory  19476 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  Thla  program  provides  Army  ROTE  activity  directors  the  opportunity 
to  perform  highly  promising  and  Innovative  research  without  having  to  acquire  formal  approval  and  subsequent  funding.  It  Is 
one  of  several  measures  used  to  strengthen  scientific  and  engineering  competence,  aid  scientific  and  technical  personnel 

>  recruitment  and  retention,  and  facilitate  communication  and  interaction  within  the  scientific  community*  Not  only  does  this 

l  program  provide  the  resources  and  the  flexibility  to  respond  quickly  to  new  technical  challenges,  but  also  It  serves  as  a 

wellspring  for  Innovative  and  imaginative  Ideas,  of  which  the  more  promising  ones  progress  Into  development  programs* 

C.  (U >  BASIS  FOR  FY  1983  ROTE  REQUEST:  This  request  Is  based  on  the  policy  that  this  program  Is  Important  to  the  Army 
laboratories  and  should  be  provided  modest  growth.  Funds  are  allocated  to  directors  of  participating  laboratories  by  the 
Assistant  Secretary  of  the  Army  (Research,  Development,  and  Acquisition)  and  are  not  subject  to  reallocation  by  intervening 
echelons.  This  allocation  Is  based  on  a  review  of  the  use  of  funds  and  of  the  accomplishments  during  the  preceding  fiscal 
year . 


Total 

Estimated 

Cost 

Not  Applicable 
Not  Applicable 
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D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  (?  In  thouands) 


ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 
submission) 


FY  1981  FY  1982  FY  1983 


Additional 
To  Completion 

Continuing 

Continuing 


Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

21506 

21902 

24611 

Continuing 

Not  Applicable 

21506 

21902 

24611 

Continuing 

Not  Applicable 

Title:  In-Kouae  Laboratory  Independent  Research  (IHR) 
Budge t  Activity:  11  -  Technology  Base 
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Prograa  Eleaent:  *6. 11. 01. A  Title:  In-House  Laboratory  Independent  Research  (ILIR) 

DOD  Mission  Area:  #510  -  Defense  Research  Budget  Activity:  #1  -  Technology  Base 

The  reduction  of  $30  thousand  In  FY  1981  funding  level  la  a  result  of  reprograalng  to  higher  priority  A ray  requlreaents . 
The  FY  1982  decrease  reflects  application  of  revised  inflation  and  civilian  pay  pricing  Indices.  The  decrease  In  FY  1983 
reflects  reprograalng  to  other  laportant  technology  base  efforts. 

E.  (U)  OTHER  APPROPR IATION  FUHDS:  Not  Applicable. 
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Program  Element :  #6.11.01. A  Title:  In-Houae  Laboratory  Independent  Research  (1L1R) 

DOO  Mission  Area:  #Sl5 Defense  Research  Budget  Activity:  #1  -  Technology  Baae 

F.  (0)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  promotes  creativity.  Innovation,  efficiency,  and  recruit¬ 
ment/retention  of  scientists  and  engineers  by  providing  funds  to  maintain  or  increase  Individual  professional  competence 
through  original  work  relevant  to  assigned  military  missions.  It  also  provides  a  vehicle  whereby  Innovative,  high-risk 
Ideas  with  high  potential  payoff  can  be  pursued  to  the  benefit  of  the  Army.  This  program  la  keyed  to  Increasing  Innovative 
creativity  and  professional  competence. 

G.  (U)  RELATED  ACTIVITIES:  The  Navy  and  Air  Force  have  similar  programs.  Coordination  Is  accomplished  through  scientific 
symposia,  literature  reviews,  exchange  of  research  and  technology  resumes,  Department  of  Defense  topical  reviews,  and 
through  reports  transmitted  by  the  Defense  Technical  Information  Center. 

H.  (0)  WORK  PERFORMED  BY:  In-house  Laboratory  Independent  Research  Is  performed  in  thirty-seven  Army  ROTE  activities-. 

I.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

\.  (H)  FT  1981  and  Prior  Accomplishments:  The  following  Is  a  sample  of  accomplishments  obtained  during  FY81  from 

among  the  ILIR  tasks  conducted: 

a.  (U)  Construction  Engineering  Research  Laboratory,  Champaign,  IL,  developed  experimental  polyurethane  films 
which  completely  camouflaged  hot  60-kllowatt  dlesel-drlven  electrical  generators  from  Infrared  detection  In  tests  conducted 
at  Port  Sill.  Such  hot  generators  would  reveal  our  headquarters  to  enemy  night  sights  unless  effectively  camouflaged. 
Another  Important  accomplishment  was  the  development  of  materials  for  quieting  blast  noise.  Such  materials  would  be  empla¬ 
ced  near  a  construction  site  to  quiet  noises  which  might  reveal  positions.  They  would  also  reduce  the  probability  of  hear¬ 
ing  damage  to  weapons  crews. 

b.  (U)  Human  Engineering  Laboratory,  Aberdeen,  MD,  tested  various  levels  of  Ihiclear,  Biological,  and  Chemical 
(NBC)  wrfare  protection  for  crews  performing  tactical  and  technical  artillery  fire  direction.  The  Army  needs  data  In  this 
area  In  order  to  evaluate  the  need  for  and  effectiveness  of  NBC  "button  down"  concepts. 

c.  (U)  The  Army  Research  Institute  for  the  Behavinral  and  Social  Sciences  concentrated  on  four  efforts  which 
focua  on  potential  problems  arising  from  manning,  training,  and  equipping  of  the  Army  of  the  future.  One  of  these  efforts 
examines  the  values  of  Incentives  In  work  organizations  with  emphasis  on  changing  values  placed  upon  such  Incentive*  by  the 
soldier.  Such  Information  will  be  Invaluable  in  evaluating  recruitment/retention  alternatives. 
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Program  Element :  In. 11. 01. A  Title:  Xn-Houge  Laboratory  Independent  Research  (IL1R) 

DOD  Mission  Area:  1510  -  Defense  Research  Budget  Activity:  fl  -  Technology  Base 

d-  (U)  Halter  Reed  Army  Institute  of  Research,  Washington,  DC,  has  Initiated  and  will  continue  research  in  three 
areas  to  obtain  Information  about  the  physiological  effects  of  nerve  agents.  These  projects  are  designed  to:  (a)  define 
the  link  between  acetylcholine  receptor  stimulation  and  red  blood  cell  changes,  (b)  study  acetylcholinesterase  bound  to  red 
blood  cell  membranes,  and  (c)  to  determine  the  mechanism  hy  which  abnormal  red  blood  cell  structured  membrane  proteins 
result  In  premature  red  blood  cell  destruction.  This  work  will  provide  a  basis  for  understanding  how  nerve  agents  work  and 
how  to  design  better  antidotes. 

e.  (U)  One  of  the  six  projects  conducted  at  the  United  States  Army  Medical  Research  Institute  of  Infectious 
Diseases,  Fort  Detrlck,  MD,  has  resulted  In  a  reliable  test  method  for  determining  idiether  threat  bacterl  have  been  altered 
by  genetic  engineering.  This  remarkable  contribution  will  be  Invaluable  In  evaluating  airborne  or  water-1  >rne  threats  which 
may  have  been  bioengineered . 

f.  (U)  The  Army  Research  Institute  of  Environmental  Medicine,  Natick,  MA,  concentrated  upon  the  protective 
clothing  and  devices  soldiers  must  wear  In  the  presence  of  threat  chemical  or  biological  warfare  (CV/BW)  agents,  especially 
the  limitations  due  to  loaded  breathing.  They  found  that  even  though  the  lung  sac  carbon  dioxide  content  rose  significantly 
during  extreme  exercise  and  ventilation  Increased,  there  was  no  significant  decrease  In  performance.  This  preliminary  work 
will  aid  Immensely  In  evaluating  performance  of  CW/BW  protective  clothing. 

g.  (U)  The  US  Army  Tropic  Test  Center,  APO ,  Miami,  FL,  also  provided  the  Army  with  new  data  to  model  differences 
In  troop  unit  performance  when  wearing  C/B  protective  clothing.  The  soldier  will  be  required  to  perform  standard  military 
tasks.  Performance  efficiency  at  these  tasks  will  be  tested  by  techniques  such  as  video  rifle  marksmanship.  This  work  Is  a 
valuable  adjunct  to  evaluating  effects  of  C/B  clothing  on  soldier  performance  In  a  tropic  environment. 

h.  (U)  The  Chemical  Systems  laboratory  (CSL),  Aberdeen,  MD,  reported  four  Investigations  whose  achievements  are 
especially  significant.  One  of  these  was  the  development  of  an  extremely  sensitive  technique  for  rapid  classification  of 
airborne  biological  materlala  for  near  and  remote  detection  of  biological  warfare  threat  agents.  Another  was  the  discovery 
of  a  totally  new  fluorescence  enhancement  method  for  CW/BW  warfare  threat  detection  that  doea  not  Involve  double  labeling 
techniques  where  entyme-tagged  Immunogens  are  required. 

1.  (U)  The  Army  Engineer  Topographic  Laboratories,  Ft.  Belvoir,  VA,  contributed  some  outstanding  examples  of 

research  In  the  area  of  remote  sensing  of  terrain.  This  research  when  fully  developed  will  offer  s  significant  Improvement 
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In  production  of  terrain  napping  information  for  the  Defense  Happing  Agency.  An  effort  In  artificial  Intelligence  and 
robotics  was  initiated  In  order  to  prepare  a  coordinated  Amy  prograa  with  significant  lapact  on  Army  aaterlel  and  coabat 
multiplier  factors. 

j.  (U)  The  Amy  Materials  and  Mechanics  Research  Center,  Watertown,  MA,  conducted  a  vigorous  prograa  of  Investi¬ 
gations  In  new  ceramics  and  coaposlte  materials  for  armaments  ground  vehicles  and  aircraft.  One  study  advanced  nuclear  pro¬ 
jectiles  with  greater  reliability  and  material  strength.  Another  study  exploited  the  use  of  flber-relnforced  coaposlte 
structures  of  complex  shape  In  order  to  demonstrate  that  the  pultruslon  process  can  produce  variable  cross-section  aircraft 
and  armor  components.  A  variable  die  body  and  hydraulic  activators  together  with  a  computer  control  unit  successfully  pro¬ 
duced  a  small  component.  This  program  continues  to  take  advantage  of  our  national  supremacy  In  this  important  technology. 

k.  (U)  The  Aviation  Research  and  Development  Command  Laboratories  developed  methods  for  making  computerised 
holograms  of  the  motion  of  helicopter  rotor  blades.  By  tomographic  techniques  they  were  able  to  record  ln-depth  pictures  of 
the  air  flow  about  rotor  wing  tips.  They  found  that  the  "pop-pop"  sound  of  rotors  Is  due  to  breaking  the  sound  barrier  by 
collision  of  the  rotor  tip  with  the  air  vortex  created  by  the  beat  of  the  preceding  tip.  Newer,  quieter  designs  of  Army 
helicopter  rotor  tips  have  resulted  which  have  attracted  Intense  interest  by  our  NATO  allies. 

l.  (U)  US  Armament  Research  and  Development  Command,  Dover,  NJ,  has  successfully  isolated  the  cause  of  premature 
ignition  of  explosives.  Knowledge  of  the  cause  provides  for  better  future  propellent  design  and  In  general  enhanced  safety 
of  soldiers  firing  small  arms  and  artillery. 

m.  (U)  The  Ballistic  Research  Laboratory,  Aberdeen,  MD,  has  developed  a  new  technique  which  accurately  deter¬ 
mines  the  stability  and  modes  of  decomposition  of  propellants  utilized  In  Army  weapons.  Propellant  composition  ca:'  be  opti¬ 
mized  to  ensure  maximum  effectiveness  of  Army  weapons.  BRL  has  also  adspted  an  ion  plating  technique  that  deposits  a  longer 
lasting  protective  coating  of  chromium  on  gun  tubes.  A  factor  of  10  decrease  In  wear  over  conventional  methods  has  been 
measured.  Longer  gun  life  will  result,  saving  considerable  replacement  costs  for  the  Army. 

n.  (U)  Atmospheric  Science  Laboratory,  White  Sands,  NM,  has  Investigated  the  effects  of  near  millimeter  wave 
(tMHW)  propagation  through  controlled,  uniform  rain  fields  and  Is  in  the  process  of  validating  and  Improving  NKMW  propoga- 
tlon  model  predictions.  These  models  can  be  utilized  to  optimize  design  techniques  for  future  IMMW  surveillance  and  target 
acquisition  systems. 
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o.  (U)  At  White  Sands  Missile  Range,  Hi,  significant  improvements  were  achieved  In  the  man/machlne  Interface 
involving  radar  data  processing  for  target  acquisition  and  tracking ■  The  theoretical  work  and  subsequent  experimental 
Improvements  were  implemented  and  greatly  reduce  the  likelihood  of  human  errors  and  data  delivery  time  leading  to  better 
missile  and  projectile  guidance  designs. 

p.  (U)  Harry  Diamond  Laboratories,  Adelphl,  MD,  examined  the  nuclear  radiation  sensitivity  of  both  commercial 
and  research-type  fiber  optic  wave  guides.  A  practical  and  cost  effective  photo  bleach  process  to  clean  up  radiated  wave 
guides  has  been  demonstrated .  HDL  has  developed  a  measurement  system  that  is  to  be  utilised  to  extract  target  recognition 
information  of  military  targets.  The  ability  to  accurately  identify  targets  is  required  to  ensure  effective  use  of  bril¬ 
liant  munitions.  HDL  has  continued  research  in  its  development  of  inexpensive,  radiation-hardened,  linear  detector  arrays 
for  use  in  solid  state  TV  cat...  cas  and  other  pixel-type  instruments.  HDL  has  devised  a  test  system  which  quickly  determines 
that  acceptable  radiation  hardness  exists  during  manufacture  of  electronic  devices.  Testing  performed  at  this  stage  is 
extremely  cost  effective,  while  yielding  high-quality  chips  suitable  for  military  use. 

q.  (U)  Electronic  Warfare  Laboratory,  Fort  Monmouth,  NJ,  has  demonstrated  a  surface  accoustlc  wave  compressive 
phase  discriminator  that  recognizes  and  characterizes  a  phase-coded  pulse  (spread  spectrum)  radar  in  the  presence  of  higher 
level  conventional  radar  modulations.  Detection  of  spread  spectrum  radars  represents  an  extremely  Important  contribution  to 
ELINT  collection  and  radar  warning  systems  (air  and  gound  based).  Two  homing  direct ion- finding  techniques  were  developed 
and  proven  to  be  useful  in  assisting  troop  units  to  locate  their  equipment  after  a  parachute  drop.  One  technique  can  be 
applied  to  existing  Army  FM  band  radios;  the  other  requires  design  but  allows  a  capability  at  VHF.  Both  are  excellent  cost 
effective  techniques  that  support  location  of  troops  and  their  supplies.  Hardware  facilities  have  also  been  developed  which 
allow  data  acquisition  and  analysis  to  be  performed  on  optical  countermeasure  sources.  A  technique  to  Improve  image  ana¬ 
lyses  from  remote  Amy  sensors  (RPV,  etc)  Is  being  optimized  based  on  this  analysis. 

r.  (U)  Electronics  Technology  and  Devices  Laboratory,  Ft  Monmouth,  NJ,  has  developed  a  procedure  that  Improves 
the  patterns  of  the  electron  beam  utilized  in  fabricating  high-speed  solid  state  devices.  The  controlling  of  the  beam  shape 
will  allow  submicron  patterns  to  be  placed  on  solid  state  chips,  thereby  tremendously  increasing  processing  speed  over  pre¬ 
sent  and  near-term  future  solid  state  circuitry.  The  causes  of  surface  defects  developed  during  the  fabrication  process 
were  assessed  and  solutions  were  devised.  Minimization  of  surface  defects  will  further  enhance  the  purity,  thus  the  speed, 
of  solid  state  products.  A  new  radio  frequency  "bunching”  process  it  being  applied  to  millimeter  wave  tube  development. 
Success  in  this  srea  will  yield  reduced  size,  weight,  and  cost  by  an  order  of  nagnltide,  permitting  remotely  piloted 
vehicles,  lightweight  air  defense  and  missile  guidance  applications. 
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a.  (U)  Communication  Electronics  Comaand  (CECOM) ,  Fort  Monmouth,  NJ,  developed  techniques  which  can  reduce  the 
cost  of  global  positioning  system  msnpacks.  Aress  of  broadband  matching  of  antennas  and  spread  spectra  techniques  can  be 
directly  applied  to  communications  of  both  digital  and  analog  voice  data.  CECOM  is  pursuing  fiber  optics  fabrication  tech¬ 
niques  which  ensure  low-cost,  higtr-transalsslon  fibers  to  be  developed.  Improvements  of  this  type  can  be  connected  directly 
into  cost  savings  for  the  Army. 

t.  (V)  Night  Vision  and  Electro-Optics  Laboratory,  Ft.  Belvolr,  VA,  has  developed  a  novel  dielectric  electrode 
which  is  expected  to  significantly  improve  the  reproducibility  and  reduce  the  cost  of  carbon  dioxide  lasers.  Organic  dye 
material  has  been  identified  which  will  allow  optimal  low-power  miniaturized  lasers  to  be  economically  developed  and  uti¬ 
lized  for  troop  training. 

u.  (U)  The  Army  Missile  Command,  Redstone  Arsenal,  AL,  has  demonstrated  a  photonic  (photon-electronics) 
computerized  tracker  using  holographic  optics.  This  discovery  provides  a  new  major  approach  toward  develo|ment  of  ■bril¬ 
liant"  missile  seekers. 

2.  (U)  FY  1982 -FT  1984  Program:  Based  on  the  merits  of  the  annual  report  submitted  by  each  participating  activity  at 

the  close  of  each  fiscal  year,  new  funding  is  allocated  for  the  subsequent  fiscal  year.  Directors  of  individual  labora¬ 
tories  or  activities  then  assign  funds  to  both  new  and  continuing  promising  work  efforts.  The  freedom  from  a  rigidly 
structured  program  and  the  resulting  autonomy  at  activity  level  permit  the  Directors  to  effectively  utilize  their  in-house 
laboratory  independent  research  funda.  This  highly  successful  program  will  continue  with  the  current  objectives  of 
addressing  high-technology  leverage  areas  . 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 
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FV  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element:  16. 11. 02. A  Title:  Defense  Research  Sciences 

DOD  Mission  AreaT  *510  -  Defense  Research  Budget  Activity:  *1  -  Technology  Base 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

v  Nun be r 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

TOTAL  FOR  PROCRAM  ELEMENT 

124896 

156610 

199921 

218098 

Continuing 

AF22 

Research  In  Vehicular 

Mobility 

733 

855 

1602 

1726 

Continuing 

AH40 

**Slgnals  Warfare  Research 

0 

0 

198 

394 

Continuing 

AH42 

Research  In  Materials  and 

Mechanics 

2245 

2450 

3332 

3254 

Continuing 

AH43 

*Research  In  Ballistics 

5804 

6530 

6621 

8573 

Continuing 

AH44 

Research  In  Fluidics, 

Nuclear  Effects,  and 

ISTA  Electronics 

2373 

2300 

2189 

2486 

Continuing 

AH45 

*Air  Mobility  Research 

5744 

6559 

8336 

8662 

Continuing 

AH46 

Research  In  Combat  Sur¬ 

veillance  and  Target 

Acquisition 

210 

70 

279 

424 

Continuing 

AH47 

Electronic  Devices  Research 

2664 

2384 

3373 

4008 

Continuing 

AH48 

Electromagnetic  Propagation 

and  Antenna  Research 

1258 

1475 

2668 

2935 

Continuing 

AH49 

Missile  and  High  En  rgy 

Laser  Research 

2969 

3309 

4518 

4997 

Continuing 

AH51 

Combat  Support  Research 

895 

1172 

1710 

2021 

Continuing 

(  AH  52 

Research  In  Support  of 

Equipment  for  Individual 

Soldier 

2090 

2396 

2772 

2257 

Continuing 
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Total 

Estimated 

Costs 

Not  Applicable 

Not  Applicable 
Not  Applicable 

Not  Applicable 
Not  Applicable 


Not  Applicable 
Not  Applicable 


No.  Applicable 
Not  Applicable 

Not  Applicable 

Not  Applicable 
Not  Applicable 


Not  Applicable 


J 


UNCLASSIFIED 


Program  Element:  /6 . 1 1 . 02 .  A  Title:  Defense  Research  Sclencea 

DOD  Mission  Areal  1510  -  Defense  Research  Budget  Activity:  #1  -  Technology  Base 


Total 


Project 

n  1981 

FT  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

bh57 

♦Research  in  Scientific 
Problems  with  Military 
Applications 

46508 

56829 

75399 

80876 

Continuing 

Not  Applicable 

AH60 

♦Research  In  Large  Caliber 
Armaments 

5069 

5652 

6729 

7252 

Continuing 

Not  Applicable 

AH61 

Research  In  Fire  Control  and 
Small  Caliber  Armament 

1060 

1334 

2541 

2923 

Continuing 

Not  Applicable 

AH  6  3 

Research  In  Electronic 

Warfare 

279 

395 

540 

614 

Continuing 

Not  Applicable 

AH68 

Research  In  Pollution 
Abatement 

167 

363 

400 

441 

Continuing 

Not  Applicable 

BS04 

Identification  and  Health 
Effects  of  Military 
Pollutants 

445 

481 

562 

713 

Continuing 

(*’•!  A'  ilcVo 

BS10 

♦Research  on  Military 
Diseases,  Injury 
and  Health  Hazards 

22723 

35764 

44112 

50702 

Continuing 

Nor.  Applicable 

AT22 

Research  in  Soli  and  Rock 
Mechanics 

560 

674 

1030 

1231 

Continuing 

Not  Applicable 

AT23 

Basic  Research  In  Military 
Construction 

590 

691 

744 

799 

Con  lnulng 

Not  Applicable 

AT24 

Research  In  Snow,  Ice,  and 
Frozen  Ground 

1580 

1826 

2549 

2912 

Continuing 

Not  Applicable 

A31B 

♦Might  Vision  and  Electro¬ 
optics  Research 

7358 

7166 

9726 

10395 

Continuing 

Not  Applicable 
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Program  Element:  #6. 11 .02. A  Title:  Defense  Research  Sciences 


DOD  Mission  Area:  #510  -  Defense  Research 

Budget  Activity: 

#1  -  Technology  Base 

Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

B52C 

Research  In  Geodetic, 

Geographic,  and  Mapping 
Sciences 

1460 

1714 

2414 

2421 

Continuing 

Not  Applicable 

B53A 

Research  in  Atmospheric 
Sciences 

3587 

3735 

4987 

4940 

Continuing 

Not  Applicable 

A71 A 

♦Research  in  Chemical/ 
Biological  Warfare 

Defense 

2498 

6399 

5076 

3776 

Continuing 

Not  Applicable 

B74A 

Research  in  Human 

Engineering 

1977 

1738 

2552 

2803 

Continuing 

Not  Applicable 

B74F 

Basic  Research  In  Behavioral 
and  Social  Sciences 

2050 

2349 

2962 

3563 

Continuing 

Not  Applicable 

*  These  projects  are  covered  by  separate  Congressional  Descriptive  Summaries. 

**  This  Is  a  new  project. 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Research  performed  under  this  program  In  the  physical, 
blologlcal-medlcal,  engineering,  environmental,  and  behavioral-social  sciences  Initiates  new  developments  leading  to  im¬ 
proved  Army  capabilities  and  provides  solutions  to  identified  Army  problems.  Each  project  Is  associated  with  a  particular 
Army  mission.  Flexibility  exists  to  tske  advantage  of  scientific  and  technological  opportunities.  This  research  program 
responds  to  high-priority  capability  requirements  as  stated  in  the  Army  Science  and  Technology  Objectives  Guide  (STOG). 
This  Is  the  Army's  principal  guidance  document  for  formulating  and  prioritizing  user-oriented  requirements  for  the  mld- 
to-long-range  planning  periods. 

C.  (U)  BASIS  FOR  FV  1983  RDTE  REQUEST:  New  and  continuing  research  will  provide  the  Army  with  Improved  and  advanced 
weapons  and  with  Improved  care  and  support  of  the  Individual  soldier,  and  will  be  responsive  to  new  objectives  defined  by 
the  Army  user.  An  increase  of  $22.0  million  for  FY82  was  requested  to  support  new  concepts  in  chemicsl/blologlcal  warfare 
defense  development.  This  work  will  continue  to  be  accelerated  in  FY  1983.  The  Army's  Chemical  Warfare  and  Chemical 
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Biological  Warfare  Defense  Technology  Base  Enhancement  Prograa  calls  for  exploiting  new  concepts  In  chealcal  warfare  agent 
detection  and  warning.  Individual  and  collective  protection,  decontaalnation ,  casualty  prevention,  and  medical  treatment. 

The  Chealcal  Systems  Laboratory  (A71A),  the  Army  Medical  R&D  Coaaand  (BS10),  and  the  Arny  Research  Office  (BH57)  will  sup¬ 
port  research  ln-house,  at  universities  and  industry  for  work  In  new  concepts  already  identified  tdilch  will  support  and 
enhance  our  CW/BW  defense  posture.  The  basic  research  prograa  Is  constantly  being  changed  to  favor  areas  of  RAD  emphasis 
designed  to  concentrate  management  attention  on  technologies  with  potential  high  payoff  In  new  combat  capabilities.  Current 
Department  of  Army  areas  of  emphasis  are  In  Millimeter  Waves;  Cun  Propulsion;  Fire  Control;  Coaaand,  Control,  Communications 
Intelligence  Systems  Engineering;  Microelectronics;  and  Chemlcal/Blological  Warfare  defense. 

D.  COMPARISON  WITH  FY  1982  RDTE  REQUEST  ($  In  thousands): 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 

124896 

156610 

199921 

Continuing 

Not  Applicable 

Funds  ( as  shown  in  FY  1982 

submission) 

124016 

172311 

187635 

Continuing 

Not  Applicable 

The  Increase  In  FY  1981,  $880,000,  Is  a  result  of  reprograming  to  Increase  research  In  Chemlcal/Blological  Warfare  defense 
and  electro-optics.  The  funding  decrease  in  FY  1982  reflects  a  Congressional ly  directed  change  and  reprograming  to  higher 
priority  DOD  and  Army  requirements.  The  Increase  In  FY  1983  is  principally  a  result  of  addition  of  funds  for  university 
Instrumentation;  transfer  of  funds  from  the  Navy  for  research  In  infectious  diseases;  and  an  Increase  to  restore  a  3X  real 
growth  to  the  basic  research  budget. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  element  is  the  total  Army's  Investment  in  basic  science  and 
engineering.  Experience  has  shown  that  virtually  all  major  advances  In  military  capability  can  be  traced  to  the  exploita¬ 
tion  of  basic  science  discoveries;  for  example,  nuclear  weapons,  radar,  lasers,  and  synthetic  rubber.  The  objective  of  this 
program  is  to  explore  new  scientific  opportunities  primarily  through  the  Army's  in-house  research  community  and  under  con¬ 
tract  with  leading  researchers  In  academia  and  industry.  About  35Z  of  the  Army's  Defense  Research  Sciences  program  is  mana¬ 
ged  by  the  Army  Research  Office.  This  portion  of  the  program  is  totally  dedicated  to  contract  support  of  leading  national 
scientists.  In  addition  to  addressing  specific  Army  needs  for  scientific  information,  this  program  element  provides  a 
mechanism  for  stimulating  Interest  of  the  at-large  scientific  community  in  Army  problems.  There  Is  an  intimate  relationship 
fostered  between  in-house  and  contractor  laboratories  to  focus  effort  in  areas  of  greatest  payoff.  A  significant  effort  is 
directed  to  topics  which  have  a  high  potential  payoff  in  new  combat  capabilities  and  receive  high-level  attention  at  the 
Army  Headquarters  level.  At  the  present  time  there  are  six  of  these  topics;  namely,  millimeter  waves;  gun  propulsion;  fire 
control;  command,  control,  communications  and  intelligence  system  engineering;  microelectronics;  and  chemlcal/blologlcal 
warfare  defense.  Other  areas  of  high  technological  Interest  include  armor-antlarmor ,  advanced  composite  materials,  military 
medicine  and  human  factors,  vertical  lift  RAD,  adverse  weather  guided  missiles  and  projectiles,  and  high-energy  laaers. 

These  areas  of  emphasis  and  high  interest  areas  typically  Involve  ths  partlclpatlc n  of  several  In-houae  laboratories  and  the 
Army  Research  Office  contract  program,  and  are  coordinated  through  the  Office  of  the  Director  of  Army  Research.  This 
Program  Element  consists  of  a  large  number  of  scientific  tasks.  Many  of  the  objectives  deal  with  persistent  problems  as, 
for  example,  that  of  increasing  the  ability  to  penetrate  armor.  Changes  in  the  program  are  much  more  apparent  in  the 
approaches  to  the  objective  rather  than  in  the  objective  Itself.  For  example,  research  on  electromagnetic  acceleration  of 
hypervelocity  particles  la  an  alternate  approach  to  armor  penetration,  the  practical  application  of  which  hinges  on  the 
resolution  of  several  specific  scientific  Issues.  Increases  in  funding  in  the  6.1  program  have  been  applied  in  two  direc¬ 
tions:  the  first,  to  offset  past  serious  erosion  in  the  capability  of  this  program  to  accelerate  areas  of  scientific 
strength  such  as  missiles  and  electronics,  and  the  second,  to  develop  technical  objectives  of  opportunity  such  as  the  areas 
of  emphasis  described  above. 

G.  (U)  RE1ATED  ACTIVITIES:  The  Navy,  Air  Force,  and  other  Department  of  Defense  agencies;  National  Aeronautics  and  Space 
Administration;  National  Academy  of  Sciences /National  Academy  of  Englneerlng/Natlonal  Research  Council;  National  Science 
Foundation;  Department  of  the  Interior;  Department  of  Energy;  National  Bureau  of  Standards;  Department  of  Health  and  Human 
Services;  other  Government  agencies;  Government  agencies  of  allied  nations;  and  the  industrial  and  academic  community  all 
sponsor  related  research  in  some  areas  of  this  program.  Coordination  to  eliminate  duplication  is  accomplished  by 
trl-Servlce  topical  reviews;  exchange  of  progress  reports  and  technical  reports;  inter-Service/agency  Hals  n;  and  formal 
national  and  international  meetings  and  symposia.  Informal  coordination  occurs  through:  visits  to  governmental, 
industrial,  and  academic  laboratories,  and  Installations;  review  of  the  scientific  literature;  and  publications  of  current 
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H ■  (U)  WORK  PERFORMED  BY:  The  research  supported  under  this  program  Is  performed  by  ln-house  laboratories  and  activities 

and  by  academic  Institutions,  not-for-profit  organizations,  and  Industrial  laboratories  through  contracts.  Specific  con¬ 
tractors  are  listed  In  the  project  and  scientific  area  descriptive  summaries.  The  laboratorles/actlvlties  responsible  for 
research  under  this  program  are  the  following,  listed  by  major  Army  developing  agencies. 


US  Army  Materiel  Development  and  Readiness  Command: 
Tank-Automotive  Command,  Warren,  MI  ~ 

Signals  Warfare  Laboratory,  Warrenton,  VA 
Materials  and  Mechanics  Research  Center,  Watertown,  MA 
Ballistic  Research  Laboratory,  Aberdeen  Proving  Cround ,  MD 
Harry  Diamond  Laboratories,  Adelphl,  MD 
Aviation  Research  and  Technology  Laboratories,  Moffett 
Field,  CA 

Combat  Surveillance  and  Target  Acquisition  Laboratory, 

Fort  Monmouth,  NJ 

Electronics  Technology  and  Devices  Laboratory, 

Fort  Momouth,  NJ 

Communications  and  Electronics  Command,  Fort  Monmouth,  NJ 
Electronic  Warfare  Laboratory,  Fort  Monmouth,  NJ 
Missile  Command,  Redstone  Arsenal,  AL 
Mobility  Equipment  Research  and  Development  Command, 

Fort  Belvolr,  VA 

Natick  Research  and  Development  Command,  Natick,  MA 
Large  Caliber  Weapon  Systems  Laboratory,  Dover,  NJ 
Benet  Weapons  Laboratory,  Watervllet,  NY 
Fire  Control  and  Small  Caliber  Weapon  Systems  Laboratory, 
Dover ,  NJ 

Army  Research  Office,  Research  Triangle  Park,  NC 
Night  Vision  and  Electro-Optics  Laboratories, 

Fort  Belvolr,  VA 

Atmospheric  Sciences  Laboratory,  White  Sands  Missile 
Range,  1W 

Chemical  Systems  Laboratory,  Aberdeen  Proving  Ground,  MD 


Hunan  Engineering  Laboratory,  Aberdeen  Proving  Ground,  MD 

US  Army  Corps  of  Engineers: 

Uaterways  Experiment  Station,  Vicksburg,  MS 
Construction  Engineering  Research  Laboratory,  Urbana,  1L 
Cold  Regions  Research  and  Engineering  Laboratory, 

Hanover,  NH 

Engineer  Topographic  Laboratories,  Fort  Belvolr,  VA 

US  Army  Medical  Research  and  Development  Command: 

Walter  Reed  Army  Institute  of  Research,  Washington,  DC 
Letters on  Army  Institute  of  Research, 

Presidio  of  Son  Francisco,  CA 
Medical  Research  Institute  of  Infectious  Diseases, 

Fort  Detrick,  MD 

Medical  Bioengineering  Research  and  Development  Laboratory, 
Fort  Detrlck,  MD 

Institute  of  Surgical  Research,  Fort  Sam  Houston,  TX 
Institute  of  Dental  Research,  Washington,  DC 
Aeromedlcal  Research  Laboratory,  Fort  Rucker,  AL 
Research  Institute  of  Environmental  Medicine,  Natick,  MA 
US  Army  Institute  for  Chemical  Defense,  Aberdeen 
Proving  Ground,  MD 

Office  of  the  Deputy  Chief  of  Staff  for  Personnel: 

US  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences,  Arlington,  VA 
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1.  PROCRAM  ACCOM PLISmEHTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Several  recent  accomplishments  have  the  potential  of  significantly 

Increasing  future  Army  capabilities.  These  Include  the  ability  to  detect.  Identify,  and  classify  targets  and  guided  weapons 
as  a  result  of  the  development  of  new,  higher  frequency  microwave  and  millimeter  wave  components.  Progress  that  has  been 
made  In  the  Integration  of  detection  and  Image  processing  on  the  same  electronic  chip  Is  the  start  of  "smart"  night  vision 
devices  for  Improving  operations  In  limited  visibility  conditions,  target-cueing  capability,  and  counter-countermeasures. 

In  the  area  of  armaments,  research  has  shown  that  certain  chemical  compounds  may  contain  sb  much  as  50Z  greater  explosive 
energy  than  the  standard  explosives.  A  new  form  of  ductile  chrome  has  been  developed  idilch  affords  a  fivefold  Increase  In 
gun  barrel  erosion  life.  In  medical  research,  a  model  has  been  developed  to  predict  the  ability  to  survive  after  using  cer¬ 
tain  antidotes  to  nerve  agents.  The  feasibility  of  antitoxin  protection  from  Intestinal  generalixed  shock  has  been  demon¬ 
strated.  These  are  representative  accomplishments  In  the  areas  of  electronics,  armaments,  and  medical  science.  Additional 
accompllshaienta  by  major  Army  Commands  are  as  follows: 

a.  (U)  Electronics  Reaearch  and  Development  Command  (AH40,  AH44,  AH46,  AHA 7,  A31B,  B53A,  AH63):  An  extensive 
effort  to  develop  a  near  millimeter  wave  (NMNW)  capability  has  led  to  the  successful  operation  and  test  of  both  a 
70-glgahertz  (GHz)  orotron  and  a  240-CHz  gyrotron  transmitter.  In  pursuit  of  traveling  wave  tube  (TUT)  technology, 
lightweight,  temperature-insensitive  magnetic  materials  were  combined  snd  analyzed  to  maximize  their  magnetic  properties.  A 
variety  of  solid  state  materials  was  studied  to  access  their  suitability  for  use  In  the  fabrication  of  components  utilized 
in  electronic  systems.  Performance  of  the  WWW  components  is  being  optimized  through  an  analysis  of  the  causes  of  defects 
In  the  actual  Interface  between  the  semiconductor  crystal  materials  the  device  Is  composed  of.  Photo-resist  materials  were 
also  analyzed  to  ensure  that  an  optimal  type  needed  for  extremely  fine-line  pattern  generation  will  be  available.  Electron 
beam  plasmas  and  chemical  techniques  that  are  used  to  etch  the  photo-resist  material  were  also  analyzed  for  generation  of 
the  extremely  fine-line  geometry.  These  techniques  csn  be  used  to  develop  actual  components  (travelling  wave  tubes,  tran¬ 
slators,  mixers.  Isolators,  and  circulators).  Component  fabrication  will  enable  the  Army  to  develop  a  lightweight,  cost 
effective  WiMH  system  for  use  as  a  radar,  missile  guidance  tracker  and  In  brilliant  munitions.  Radar  doppler  data,  uti¬ 
lizing  a  breadboard  WIMU  system,  were  analyzed  utilizing  the  Fast  Fourier  Transform  technique  to  show  that  Identification  of 
moving  targets  war  feasible.  A  computer  model  was  Improved  to  provide  for  the  addition  of  WIMU  components  Into  Its  data 
base.  Component  performance,  vh'en  subject  to  nuclear  radiation,  can  now  be  catalogued,  enabling  hardened  systems  to  be  more 
easily  developed.  Terrain  transport  and  diffusion  modeling  that  enables  accurate  transport  predictions  to  be  made  during 
chemical  and  biological  warfare  wss  Initiated.  Models,  Including  a  vehicular  dust-  and  fire-induced  optical  turbulence 
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model,  were  developed  that  predict  performance  of  a  variety  of  electronic  sensors  in  different  atmospheric  conditions. 

Models  of  these  types  allow  optimal  designs  for  electric  sensors  to  be  developed.  The  adverse  weather  conditions  In  Europe 
can  be  taken  into  account  prior  to  final  design  decisions.  A  novel  application  for  an  accurate  fluidic  angular  rate  sensor 
was  Investigated,  having  potential  application  for  a  navigation  system  for  land  vehicles.  Accomplishments  in  the  area  of 
night  vision  research  and  electro-optics  are  reported  In  a  separate  Descriptive  Summary. 

b.  (U)  Tank-Automotive  Research  and  Development  Command  (AF22):  A  solid  state,  field-portable  instrument  to  quan¬ 
tify  the  quality  of  armor  vehicle  ride  was  developed,  which  will  enable  selection  of  optimal  tank  and  other  armored  vehicle 
design  parameters.  Tests  with  this  instrument  will  be  combined  with  previously  developed  equations  of  motion  which  repre¬ 
sent  terrain-vehicle  Interaction,  vehicle  suspension  and  chassis,  and  track  action  which  impact  on  design  of  combat  vehi¬ 
cles,  including  fire  control  and  gun/turret  drive  servo  control  systems. 

c.  (U)  Aviation  Research  and  Development  Command  (AH45):  Model  test  data  have  been  used  to  design  an  advanced 
rotor  for  the  attack  helicopter.  The  design  varies  the  twist,  platform  tip  shape,  end  the  airfoil  distribution.  Rotor 
research  and  new  engine  and  helicopter  atructure  concepts  developed  In  this  program  are  outlined  In  a  separate  Descriptive 
Summary. 


d.  (U)  Army  Research  Office  (BH57):  This  program  continued  to  support  a  vigorous  program  of  advanced  science  and 
engineering  research  related  to  solving  identified  Army  problems  and  exploiting  new  technological  opportunities.  The  pro¬ 
jects  are  performed  mainly  by  academic  and  not-for-profit  institutions  In  atmospheric  and  terrestrial  sciences,  chemical  and 
biological  sciences,  electronics,  materials,  mechanics,  mathematics,  aeronautics,  and  physics.  This  program.  In  whole  and 
in  its  smallest  parts,  Is  closely  coordinated  with  the  ln-house  laboratories  In  order  to  assure  responsiveness  to  Army 
needs.  In  this  manner,  the  program  serves  to  promote  Information  exchanges  among  Army  laboratories  and  academic 
institutions  and  to  prevent  duplication.  The  many  accomplishments  of  the  past  year  are  discussed  In  separate  Descriptive 
Summaries  for  Project  BH57. 

e.  (U)  Army  Research  Institute  (B74F):  Completed  research  on  the  effective  use  of  feedback  In  organizations  In 
ordei  to  Influence  Improved  performance,  and  produced  models  to  measure  the  effectiveness  of  an  individual  In  achieving 
objectives  of  the  organization.  Also,  research  was  completed  on  the  development  of  a  model  of  learning  under  various  condi¬ 
tions  of  drill  and  practice,  and  a  model  for  understanding  of  complex  problem-solving  strategies.  Including  a  study  of  fac¬ 
tors  Influencing  the  learning  and  use  of  information  from  maps.  Research  was  also  completed  on  the  differences  between 
Individuals  performing  visual  tasks  based  on  their  motor-related  behaviors. 
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f.  (U)  Toxic  and  Hazardous  Materials  Agency  (AH68):  Completed  basic  studies  for  use  of  activated  carbon  In 
regeneration  and  reuse  of  munition  plant  discharge  wastes. 

g.  (U)  Armaments  Research  and  Development  Command  (AH*3,  AH 60,  AH61,  A71A):  Computer  models  were  developed  to 
describe  the  dynamics  of  gun  tubes  and  projectiles.  Preliminary  results  Indicate  that  substantial  savings  in  production  and 
logistics  can  be  made  using  bulk-loaded  liquid  propellant  In  large  caliber  guns.  The  computer  was  also  used  to  determine 
the  most  effective  projectile  nose  shape  and  to  examine  explosion  dynamics  In  order  to  Improve  antiarmor  effectiveness.  The 
cost  and  sensitivity  of  explosive/propellant  fillers  have  been  reduced  with  no  loss  In  performance  by  the  development  of 
cheap,  readily  available,  additive  materials.  Armor  laminate  research  has  resulted  In  an  aluminum  titanium  material  with  a 
222  Increase  In  ballistic  resistance  and  502  increase  In  residual  fatigue  strength,  compared  to  rolled  homogenous  steel.  A 
composite  depleted  uranium-tungsten  fllement-relnforced  penetrator  material  with  Increased  dynamic  yield  strength  was  suc¬ 
cessfully  formed  by  extrusion.  This  material  could  substantially  Improve  dlrect-flre  antiarmor  effectiveness.  A  theoret¬ 
ical  Investigation  suggested  that  sound  waves  In  air  might  be  detected  by  means  of  an  optical  fiber  interferometer  In  which 
sound  waves  Induce  a  phase  shift.  Based  upon  this  theory,  a  laboratory  model  of  a  fiber  optic  sound  sensor  was  designed  and 
assembled.  This  concept  may  lead  to  valuable  methods  for  target  detection/ tracking  and  fire  control.  In  an  effort  to 
Improve  propellant  burning  characteristics,  researchers  discovered  that  the  nature  of  molecular  groupings  surrounding  the 
nltro  group  In  nitrocellulose  can  have  a  considerable  Influence  on  the  ultimate  burning  rate  of  propellants.  Considerable 
progress  was  made  in  characterization  of  surfaces  which  might  be  contaminated  with  chemical  or  biological  agents.  Surface 
energetics,  morphology,  texture,  and  other  micro  properties  will  affect  how  tenaciously  agents  might  cling  to  the  surface. 
Conversely,  the  same  properties  will  enable  predictions  of  how  best  to  decontaminate  equipment  which  has  been  In  a  nuclear 
or  biological  or  Chemical  environment.  More  detailed  accounts  of  the  accomplishments  for  Projects  AH43,  AH60,  and  A71A  are 
contained  In  separate  Descriptive  Summaries. 

h.  (U)  Mobility  Equipment  Research  and  Development  Command  (AH 51):  New  compounds  were  discovered  which 
selectively  absorb  1.06  micrometer  laser  radiation.  Liquid  and  solid  coatings  containing  these  new  compounds  were  shown  to 
be  very  effective  camouflage  agents  against  lasers  and  their  associated  detectors  operating  In  the  1.06-mlcrometer  spectral 
region.  In  the  area  of  power  tranamlsslon,  the  discovery  of  intercalated  graphite  which  conducts  electricity  better  than 
copper  cable  Is  being  exploited. 

1.  (U)  Human  Engineering  Laboratory  (B74A):  Developed  a  theory  of  hearing  loss  due  to  blast  overpressure  from 

artillery  which  la  the  basis  for  design  of  better  hearing  protection,  and  completed  experiments  relating  visual  response. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 11. 02. A  Title:  Defense  Research  Sciences 

DOD  Mission  Areal  #510  -  Defense  Research  Budget  Activity:  #1  -  Technology  Base 

eye  movement ,  and  hand  coordination,  in  order  to  understand  this  behavior  of  soldiers  In  combat  situations.  Over  the  long 
ran**e ,  these  experiments  will  lead  to  Improved  display  design  principles. 

j.  (U)  Communications  Electronics  Command  (AH48):  A  mathematical  procedure  for  locating  the  shortest  path  and  a 
new  method  of  acknowledgement  for  digital  commin leaf  ions  were  developed.  Also,  theories  were  developed  and  adapted  for 
designing  tapered  dielectric  disc  antennas  and  rod  antennas  which  will  be  useful  for  millimeter  wave  transmitters  and  recei¬ 
vers.  This  capability  will  enable  direct  and  covert  communications  in  a  battlefield  environment.  Optical  fibers  for  use  in 
communications  have  been  made  much  less  susceptible  to  pulsed  nuclear  radiation.  Treated  samples  showed  acceptably  reduced 
loss  of  signal  after  continued  pulsing  at  realistic  threat  radiation  levels.  This  important  discovery  keeps  alive  the  pro¬ 
mise  of  large  information  capacity  transmission  through  optical  fibers  for  tactical  operations  and  for  weapons  systems. 

k.  (U)  Missile  Command  (AH49):  Several  concepts  were  developed  for  optical  correlation  guidance  and  tracking 
Including  holographic  methods  using  a  small  laser  diode  to  compare  the  target  with  a  prestored  hologram  of  the  target.  This 
is  an  Important  step  in  the  development  of  a  class  of  small,  very  Inexpensive  f 1 re-and-forget  missile  seeker  systems  which 
can  acquire  and  track  a  target  autonomously.  An  optical  correlator  design  based  upon  Integrated  optics  was  achieved  which 
occupies  a  very  small  space,  less  than  100  cubic  centimeters.  Imaging  was  achieved  at  0.89-millimeter  v  velength.  This  Is 
a  special  accomplishment  which  may  lead  to  realtime  Imaging  devices  useful  in  tactical  combat  in  foul-weather  or  battlefield 
dust-obscured  visibility. 

l.  (U)  Natick  Research  and  Development  Command  (AH52):  A  new  radiometric  technique  was  developed  that  allows  for 
rapid  screening  of  foods  to  determine  if  the  bacterial  content  Is  low  enough  for  consumption.  A  test  model  was  developed  to 
better  understand  criteria  of  food  acceptance  by  the  individual.  Fundamental  photo/thermal  mechanisms  were  studied  to 
determine  methods  of  enhancing  the  radiation  protection  qualities  of  fabrics.  The  use  of  dyes  on  cloth  Is  extremely  impor¬ 
tant  for  camouflage  and  individual  soldier  survivability  since  dye  can  effect  the  performance  of  well-designed  cloth. 
Infrared  spectrum  analysis,  calorimetric,  fire  retardation,  and  waste  repel lant  measurements  were  conducted  to  ensure  proper 
selection  of  dye  material.  The  feasibility  of  providing  a  nutrient  liquid  capable  of  being  ingested  through  the  drinking 
tube  of  a  CW/BW  protective  mask  was  demonstrated. 

m.  (U)  Materials  and  Mechanics  Research  Center  (AH42):  From  computer  simulations  of  penetrstor-armor  interaction, 
coupled  with  analysis  of  flash  X-rays  and  post-mortem  examlnat ions ,  researchers  were  able  to  define  the  "processing-tone ," 
that  is,  the  local  armor-penetrator  problem  area  where  all  phenomena  affecting  performance  occur.  The  definition  of  this 
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local  zone  will  greatly  simplify  future  three-dlaenslonal  analysis  of  how  penetrators  work  on  araor,  and  conversely,  how 
araor  asy  defeat  penetration.  Also  using  this  processing-zone  concept,  It  Is  now  possible  to  quantify  effects  of  other 
failure  aodes  such  as  erosion  and  shear.  A  highly  advanced  polymer  characterization  capability  was  developed  using  liquid 
chroaatography,  vlscoaetry,  osaoaetry,  and  light-scattering  techniques.  This  characterization  capability  Is  crucial  In 
designing  plastics  for  better  polyaer  composite  materials  which,  in  turn,  may  be  used  for  stronger,  lightweight  aircraft  or 
armor  structures. 

n.  (U)  Office  of  the  Surgeon  Ceneral  (BS04,  BS10):  The  many  accomplishments  In  these  projects  cover  a  broad  area 
of  medical  research  aimed  at  better  understanding  prevention  or  treatment  of  combat  service-related  diseases  and  Injuries. 
Among  these  programs,  emphasis  is  placed  on  the  treatment  of  chemical  and  biological  warfare-related  Injury.  Examples  of 
accomplishments  during  the  past  year  include:  development  of  a  nerve  cell  model  to  define  mechanisms  of  intoxication  by 
botulism  and  other  neurotoxins  of  biological  warfare  Importance;  discovery  of  evidence  that  nerve  agents  cause  nerve  degen¬ 
eration  in  specific  areas  of  the  brain;  and  discovery  that  central  nervous  system  centers  Involved  In  respiration  were  found 
to  be  more  sensitive  to  nerve  agent  poisoning  than  the  surrounding  respiratory  centers  Indicating  that  nerve  agents  may  be 
more  centrally  active  than  previously  believed.  In  pollution  abatement,  more  reliable  aquatic  bloassay  protocols  and  tech¬ 
niques  for  evaluating  bloassay  data  have  been  developed.  A  more  complete  account  of  the  Army's  medical  research  Is  given  In 
the  separate  Descriptive  Summaries  for  Project  BS10. 

o.  (U)  Corps  of  Engineers  (AT22,  AT23,  AT24,  B52C):  Research  In  soli  and  rock  mechanics  yielded  the  best  methods 
for  detecting  subsurface  voids  and  cavities  in  foundation  sites  for  military  construction  and  water  detection.  The  con¬ 
struction  engineering  program  yielded  a  computer  program  called  BLAST,  which  predicts  the  energy  consumption  for  new  or 
remodeled  buildings.  This  capability  is  Invaluable  in  designing  new  facilities  or  remodeling  old  ones  with  optimum  heating 
and  air-conditioning  control  and  minimum  energy  consumption.  At  the  Cold  Regions  Laboratory,  winter  battlefield  obscuration 
conditions  were  characterized  and  data  was  acquired  to  support  material  developers  of  electro  optical  equipment.  By  ana¬ 
lyzing  airborne  snow  concentration  and  particle  size  distribution  and  Its  effects  on  military  surveillance  and  target  acqui¬ 
sition  equipment  defects  and  limitations  may  be  avoided  saving  procurement  funds  later  on.  At  the  Engineering  Topographic 
Laboratory,  research  on  mapping  and  scene  interpretation  resulted  In  completion  of  a  hybrid  optlcal/dlgltal  Image  processing 
system.  A  photographed  scene  can  be  recorded  on  tape  and  replayed  at  other  frequencies  and  aspect  angles.  This  capability 
will  enable  the  soldier  to  Immediately  recognize  his  position  and  surrounding  region  and  allow  him  to  assess  the  enemy's 
view. 
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2.  (U)  Ft  1982 -FY  1984  Progran:  Approximately  80*  of  the  program  will  be  related-armaments,  electronics,  chemical 

warfare,  and  medical  research.  Emphasis  will  be  placed  on  the  following  areas  of  high-priority  Army  technological  needs: 
millimeter  waves;  gun  propulsion;  fire  control;  mobility  and  Installation  energy;  command,  control,  communication,  and 
Intelligence  systems;  microelectronics;  and  chemical  warfare  and  chemical/biological  warfare  defense.  The  programs  planned 
by  the  major  Army  commands  are  as  follows : 

a.  (U)  Electronics  Research  and  Development  Command:  To  insure  the  optional  development  of  near  millimeter  wave 
(NMMH)  systems,  efforts  to  maximize  the  output  power  of  both  the  70-gigahertz  (GHz)  orotron  and  240-GHz  gyrotron  trans¬ 
mitters  will  continue.  To  Insure  maximum  flexibility  In  utilizing  the  millimeter  wave  frequency  domain,  transmitters  cen¬ 
tered  at  140-GHz,  utilizing  the  orotron  technique,  are  planned  for  development.  Receiver  technology  will  be  pursued  uti¬ 
lizing  the  gyrotron  approach.  Fabrication  of  state-of-the-art  magnets  for  W1HW  traveling  wave  tube  will  commence.  The  goal 
la  to  decrease  the  maas/volume  to  1/20  that  of  conventional  magnets,  idille  maintaining  proper  operation.  Development  of  a 
lightweight  TUT  opena  up  additional  areas  for  uses  of  electronic  systems,  especially  (MMW  systems.  Fabrication  of  compo¬ 
nents  utilizing  electron  beam  plasma  techniques  will  be  started  to  ensure  that  the  proper  solid  state  and  photo-resist  mate¬ 
rial  has  been  selected  that  yields  the  required  high-quality,  fine-line  patterns.  These  components,  when  coupled  with 
planned  developments  of  mixers,  limiters,  and  insulators,  make  possible  the  development  of  a  lightweight  ttiMU  system.  Radar 
data  analysis  of  moving  targets  is  planned  to  Insure  that  optimal  target  identification  algorithms  are  developed  that  will 
yield  a  high  probability  of  correct  classification.  A  library  cataloging  WMW  materials  and  their  corresponding  reaction  to 
nuclear  radiation  will  be  finalized,  enabling  future  selection  of  high-quality  hardened  devices  for  use  in  WMW  systems.  A 
terrain  transport  and  diffusion  (T&D)  model  will  be  completed  and  tested.  It  will  allow  accurate  prediction  of  the  TAD  of 
chemlcal/blologlcal  agents  and  obscurants.  Vehicle  dust  model  and  the  flre-lnduced  optical  turbulence  models  will  be 
upgraded  to  Include  realistic  battlefield  conditions,  allowing  more  accurate  predictions  of  weapon  system  performance  In 
these  environments.  The  fabrication  of  a  lowest,  effective  fiber-optic  dosimeter  will  be  completed.  Due  to  the  high  quan¬ 
tity  of  dosimeters  that  the  Army  buys,  a  cost  effective  dosimeter  will  result  In  considerable  dollar  savings.  A  remote 
radiometric  sensor  will  be  designed  and  fabricated  to  measure  boundary  layer  winds.  Data  obtained  will  be  utilized  to  vali¬ 
date  existing  computer  models  of  the  atmosphere.  Fluidic  laminar  jet  angular  rate  sensor  research  will  be  completed,  and 
applications  to  a  navigation  system  for  land  vehicles  will  be  determined.  A  fluidic  gas  concentration  sensor  for  chemical 
warfare  applications  will  be  fabricated  and  tested.  This  device  may  prove  to  be  a  cost  effective  sensor  to  warn  troops  of  a 

lethal  chemical  environment.  A  new  project.  Signal  Warfare  Research,  will  be  initiated  In  FY  1983.  The  detection  and  iden¬ 
tification  of  signal  sources  in  a  noisy  tactical  environment  Is  of  extreme  Importance  to  a  military  commander.  Enemy  posi¬ 
tion  and/or  battle  plans  may  well  be  ascertained  by  sklllfr-l  monitoring  of  radio  frequency  sources.  This  task  will  utilize 
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digital  processing  techniques  to  automatically  detect,  analyze,  and  display  S1C1NT  data.  Data  from  nultlple  sources  will  be 
further  processed  and  fused  together  to  present  a  coherent  picture  of  enemy  forces.  The  goal  is  to  provide  information 
fusion  techniques  that  decrease  manpower  requirements  yet  yield  accurate  reaulta.  Future  plana  in  the  area  of  night  vlalon 
research  and  electro-optics  are  reported  in  a  aeparate  Descriptive  Summary  (A31B). 

b.  (U)  Tank-Automotive  Research  and  Development  Command:  Efforts  will  continue  to  provide  fundamental  knowledge 
to  improve  combat  vehicle  performance.  This  work  will  Include:  studies  of  Improved  elastomers  and  dealgn  for  tank  treads; 
effects  of  engine  overload  "Burst  Power"  on  engine-chassis  performance;  "closed  loop"  control  systems  which  will  allow  a 
diesel  engine  to  perform  with  alternate  fuels;  and  structural  vibration  and  stress  analysis  using  holographic  techniques 
which  relate  fringe  pattern  to  vehicle  vibration.  Methods  for  rapid  Interpretation  of  the  fringe  patterns  and  vibration 
will  be  developed. 

c-  (U)  Aviation  Research  and  Development  Command:  This  program  will  provide  basic  information  applicable  in  aero¬ 
dynamics  of  rotors,  aircraft  materials,  advanced  propulsion  engines,  and  aviation  electronics  needed  to  increase  the  safety, 
survivability,  and  mission  effectiveness  of  future  aircraft.  A  aeparate  Descriptive  Summary  haa  been  provided  for  further 
details  of  this  research  (AH45). 

d.  (U)  Army  Research  Office:  Descriptions  of  this  major  contractual  program  with  academic,  industrial,  and 
not-for-profit  institutions  are  discussed  in  aeparate  Descriptive  Summaries  (BH57) 

e.  (U)  Army  Research  Institute:  Research  efforts  will  continue  to  provide  a  knowledge  base  for  people-related 
problems  which  Influence  operational  effectiveness.  Three  general  areas  will  be  addressed:  manpower  and  personnel,  educa¬ 
tion  and  training,  and  human  factors  in  military  operations.  New  initiatives  in  manpower  and  personnel  relative  to  eval¬ 
uating  cognitive  abilities  including  computer-based  methods  will  be  stressed.  In  education  and  training  computer-based 
instructional  procedures  which  resemble  as  closely  as  possible  conditions  of  the  actual  battle  will  be  emphasized.  In  oper¬ 
ational  systems  training,  the  emphasis  will  be  on  understanding  cognitive  processes  Involved  in  information-handling  in  sys¬ 
tems  such  as  tanks.  For  example,  it  is  anticipated  that  research  will  be  completed  into  the  moat  effective  way  to  update 
and  present  information  concerning  tactical  situations  in  ways  to  best  suit  the  user,  and  into  how  the  capabilities  of  a 
computer  may  be  used  to  process  information  to  merge  with  the  behavioral  style  of  the  individual  who  uses  thst  information. 
The  FY  1982  to  FY  198A  period  will  see  an  emphasis  in  the  man-machine  Interface. 
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f.  (0)  Toxic  and  Hazardous  Materials  Agency:  Efforts  to  develop  new  methods  and  technology  for  treatment  and 
disposal  of  munition  plant  wastes  will  be  continued.  Research  will  Include  biodegradation  of  hazardous  wastes  and  use  of 
chemical  ion  mass  spectroscopy  for  rapid  wastewater  analysis. 

g.  (U)  Armament  Research  and  Development  Command:  Research  in  Ballistics,  AH43:  Many  initiatives  which  will 
Improve  ammunition,  fire  control,  and  armor  protection  are  planned.  Very  high  burn-rate  propellants  will  be  developed  for 
very  high  muzzle  velocity,  direct-fire  weapons,  increasing  range  and  accuracy.  Ttfee-dlmenslonal  predictive  techniques  will 
be  developed  to  improve  design  of  shaped  charge  and  self-forging  fragment  warheads  Techniques  will  be  developed  to  measure 
flight  performance  and  Improve  target  discrimination  capabilities  of  SMART  munitions.  The  feasibility  of  using  electric 
currents  and  magnetic  fields  will  be  examined  for  use  In  active  armor  and  to  enhance  performance  of  shaped  charge  warheads. 
Research  in  Large  Caliber  Armaments,  AH60:  Efforts  to  develop  high-density,  high-output  explosives — some  using  energetic 
polymers— will  continue.  Propellants  with  higher  force,  lower  flame  temperatures  and  signature  will  be  a  major  goal. 
Energetic  materials  which  can  serve  as  structural  elements  in  munitions  will  be  sought.  Use  and  behavior  of  composite  mate¬ 
rials  in  both  penetrators  and  armor  will  be  examined.  Research  in  Fire  Control,  AH  61:  Innovative  techniques  for  target 
location,  identification,  and  tracking  will  be  pursued.  Techniques  identified  to  improve  signal  procesalng  capabilities  and 
weapon/turret  stabilization  will  be  prime  areas  for  research.  Fire  control  concepts  to  achieve  extended-range,  day-night, 
all-weather  battlefield  target  sensing;  Identification;  target  range  and  azimuth  data  processing;  and  other  operations  for 
accurate  gunfire  will  be  generated  and  evaluated  for  future  applications.  Research  in  Chemical/Biological  Warfare  Defense 
Systems,  A71A:  A  strong  program  of  ln-houae  and  contractual  research  in  chemical  and  biological  warfare  defense  will  con¬ 
tinue  in  order  to  provide  fundamental  information  and  new  concepts  for  defense  and  for  a  sound  deterrence  system  of  chemical 
munitions.  This  program  will  also  support  research  in  smoke  and  obscuration  as  a  part  of  the  Army  Smoke  Mission.  New  con¬ 
cepts  will  be  exploited  in  individual  and  collective  protection,  detection  and  warning,  decontamination,  contamination 
avoidance,  and  in  training  systems.  Needed  research  In  chemical  deterrence  will  examine  new  agents  and  new  concepts  for 
storage  and  delivery.  Research  leading  to  Improvements  in  smokes  and  obscurants  will  be  conducted  in  the  i:  "raced  and  mil¬ 
limeter  wave  regions  of  the  spectrum  in  order  to  defeat  enemy  seekers  in  those  regions.  Further  details  of  planned  work  for 
AH43,  AH60,  and  A71A  are  presented  in  separate  Descriptive  Summaries. 

h.  (U)  Mobility  Equipment  Research  and  Development  Command  (AH51):  Work  will  continue  on  camouflage  techniques, 
new  fuels  and  lubricants,  mine  and  countermine  concepts,  and  power  source  and  transmission.  Work  on  camouflage  paints  will 
include  studies  of  passive  countermeasures  and  an  investigation  of  deterioration  of  fuels  in  automotive  equipment  and  stor¬ 
age. 
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i.  (U)  Human  Engineering  Laboratory  (B74A):  Continue  to  address  Issues  of  reading  and  perception,  visual  search, 
comprehension,  linguistic  aspects,  and  readability  of  materials  that  relate  to  US  Army  aoldler  performance.  Continue  exper¬ 
iments  on  logical  Inferences  from  displays,  with  special  emphasis  on  mistake-free  Interpretation  of  Information.  This 
research  will  be  useful  in  command  and  control  and  command,  control,  and  communications  systems  design.  Similarly,  research 
in  auditory  and  visual  information  processing  during  selective  attention  periods  and  In  hlgh-excltement  states  will  lead  to 
Improved  performance  In  processing  Information  and  In  decision  making. 

j.  (U)  Communications  Electronics  Command  (AH48):  Efforts  will  address  urgent  communication  needs  of  evolving 
fire  control  systems  facing  severe  problems  In  data  distribution,  antenna  design,  signal  transmission  and  reception,  and 
digital  communications.  Research  In  battlefield  information  distribution  will  be  continued  to  develop  network  management 
theory  and  practice  and  protocols  and  distribution  procedures  required.  Specifically,  work  will  be  initiated  or  continued 
in:  network  management,  with  emphasis  on  recovery  techniques  after  a  network  controller  has  failed;  dielectric  millimeter 
wave  antennas;  communications  in  built-up  areas;  developing  nuclear  radiation-resistant  and  covert  fiber-optics  communica¬ 
tions;  and  development  of  quantitative  communications  command  and  control  systems  theories  to  allow  Improvements  in 
development  of  survlvable  systems. 

k.  (U)  Missile  Command  (AH49):  Efforts  will  continue  to  provide  the  research  base  necessary  to  support 
development  of  future  missile  systems  and  high-energy  lasers.  This  program  will  address  problems  in  missile  guidance  and 
control,  terminal  homing,  propulsion  aerodynamics,  structures,  and  simulation  in  order  to  seek  and  foster  new  concepts  and 
techniques  that  offer  Improvements  In  state-of-the-art  weaponry.  Research  will  include:  design  of  a  flight-size  optical 
correlator;  Investigation  of  tomographic  analysis  of  images  obscured  by  smoke  and  dust;  design  of  millimeter  an <  submllllme- 
ter  radar;  analysis  of  deformable  wings  coupled  with  thrust  vector  in  future  missile  systems;  and  Initial  design  of  an  ogive 
window  for  Infrared  seekers  on  missiles. 

l.  (U)  Natick  Research  and  Development  Command  (AH52):  The  effects  of  food  additives  on  the  growth  of  spores 
which  cause  food  poisoning  will  be  studied.  Chemical  stabilizations  of  enzymes  that  cause  the  deterioration  of  textiles 
will  be  attempted.  Fiber  surfaces  and  chemical  modifications  to  surfaces  will  be  Investigated  to  minimize  reactions  with 
fluids  used  In  chemical  and  biological  warfare.  The  effects  of  water  activity,  PH,  temperature,  and  packaging  on  the  spoil¬ 
age  of  a  broad  category  of  food  will  be  Investigated.  Analytical  systems  are  planned  for  development  that  will  separate  and 
Identify  components  of  food  and  packaging  materials  which  affect  ration  quality  and  stability. 
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a.  (U)  Materials  and  Mechanics  He  search  Center  (AH42):  This  project  will  focua  on  naor  and  armor- penetration 
materials  and  penetration  phenomena  in  order  to  establish  a  basis  of  new  armor  to  counter  the  threat  posed  by  enemy  equip¬ 
ment.  Another  major  thrust  will  be  development  and  mlcroatructural  analysis  of  organic,  metallic,  ceramic,  and  composite 
materials  for  use  as  stuctural  components  for  aircraft,  tanks,  armored  personnel  carriers,  and  for  artillery  and  gun  tube 
liners.  Such  materials  should  be  tough  and  lightweight,  requiring  little  or  no  maintenance.  A  third  major  area  will  be  In 
seeking  advanced  materials  concepts  for  combined  kinetic  energy  (projectiles),  blast,  and  laaer  protection.  Emphasis  will 
be  on  better  metal  and  ceramic  processing  for  enhanced  weapon  systems  performance  at  lower  coat. 

n.  (U)  Office  of  the  Surgeon  General:  Basic  research  on  military  disease.  Injury,  and  health  hazards.  Including 
research  In  medical  defense  against  chemical  and  biological  warfare  agents,  and  In  medical  factors  which  limit  soldier 
effectiveness  are  presented  In  separate  Descriptive  Summaries  (BS10).  A  new  scientific  area  will  be  pursued — "Medical 
Chemical  Defense  Science  Base/Mechanlsa  of  Action  of  CU  Agents  and  Antidotes."  This  la  a  major  DOD  effort  on  medical  chemi¬ 
cal  warfare  defense  and  supports  the  requirements  of  other  services. 

o.  (U)  Corps  of  Engineers:  Major  new  emphasis  will  be  placed  on  artificial  Intelligence-related  to  architectural 
and  engineering  plans,  to  monitoring  ami  control  of  energy  consumption,  and  to  monitoring  the  construction  process.  Testing 
and  evaluation  of  components  for  gravlt <  field  determination  will  be  undertaken,  and  tests  of  new  methods  and  systems  for 
automated  terrain  feature  extraction  will  be  performed.  Again,  applications  of  artificial  Intelligence  for  mapping  and  ter¬ 
rain  Interpretation  trill  be  Investigated .  The  Cold  Regions  Laboratory  will  continue  to  support  winter  battlefield  obscura¬ 
tion  experiments  in  order  to  determine  how  seekers  and  trackers  may  best  be  used  under  conditions  of  snow,  Ice,  and  frozen 
soil.  A  part  of  the  research  In  soil  and  rock  mechanics  will  Involve  digital  data  processing  of  geographical  data.  The 
results  obtained  trill  have  direct  application  to  expedient  and  permanent  construction  and  combat  engineering  support. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  prograa  la  to  Increase  our  knowledge  In  the  ballistic 
related  scientific  areas  of  propulsion  dynamics,  launch  and  flight  dynamics,  warhead  mechanics,  kinetic  energy  penetrator 
aechanlaas,  blast  dynaaics,  ballistic  protection,  aatheaatlcal  analysis,  syatea  statistics,  and  fundaaental  structural  vul¬ 
nerability,  Major  eaphasls  is  devoted  to  developing  an  understanding  of  the  processes  occurring  in  the  operation  of  a 
weapon  aystea  such  as  the  chealcal  kinetics  of  reacting  explosives  and  propellants  under  conditions  of  high  teaperature  and 
pressure;  analytical  descriptions  of  two-diaenslonal ,  two-phase  gas  flow  in  gun  tubes;  aerodynaalcs  of  projectiles,  rockets, 
and  alsallea;  fluid  dynaaics  and  heat  transfer  Involved  In  coabuatlon,  detonation,  and  auzsle  flash;  continuum  mechanics 
controlling  explosive-metal  Interaction  and  ballistic  material  dynamic  response  under  very  high  stress  strain. 

B.  (0)  RELATED  ACTIVITIES:  Research  in  ballistics  Is  indirectly  related  to,  but  not  duplicative  of,  work  In  Research  In 
Large  Caliber  Armament  (AH60),  Research  In  Fire  Control  and  Small  Caliber  Armament  (AH61),  and  Research  In  Defense  Systems 
for  Chemical  and  Biological  Warfare  (A71A),  all  In  program  element  6. 11. 02. A.  Elements  of  Research  In  Ballistics  are  coor¬ 
dinated  with  portions  of  the  Army  Research  Office  Program,  Research  in  Scientific  Problems  with  Military  Applications 
(BH57),  also  In  program  element  6. 11. 01. A.  Research  achievements  complement  efforts  In  Project  AH80,  Ballistic  Technology 
in  program  element  6. 26. 18. A.  Visits  by  other  service  personnel,  participation  in  lnterservlce  technical  groups,  and  Inter¬ 
agency  transfers  of  Information  preclude  unnecessary  duplication  of  effort.  International  coordination  Is  achieved  through 
joint  participation  in  the  Technical  Cooperation  Program,  North  Atlantic  Treaty  Organization  Advisory  Croup  and  by  Data 
Exchange  Agreements. 

C.  (U)  WORK  PERFORMED  BY:  Ninety  percent  of  the  work  in  this  program  Is  performed  ln-house  at  the  Ballistic  Research 
Laboratory,  Aberdeen  Proving  Cround,  Maryland.  Other  Government  agency  support  will  be  provided  by  Klrtland  Air  Force  Base, 
Naval  Ordnance  Station  -  Indian  Head,  the  Department  of  Energy  and  the  National  Aeronautics  and  Space  Administration. 
Principal  contract  support  will  be  provided  by  Calspen  Corporation  ($100  thousand);  Massachusetts  Institute  of  Technology 
($60  thousand);  and  Iowa  State  University  ($45  thousand).  Request  for  advisory  assistance  for  three-dimensional  computer 
codes  will  be  with  a  to-be-determined  contractor.  Total  estimated  costs  for  all  supporting  efforts  Including  Government 
agencies  and  contractors  will  not  exceed  $650  thousand. 
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D.  (U)  PROGRAM  ACCOM PLIS1MBNTS  AMD  FUTURE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accoispllahisenta:  Substantial  progress  has  been  made  in  development  of  a  computational  pre¬ 
dictive  technique  to  describe  complex  interior  ballistic  flows  within  gun  tubes.  A  numerical  solution  to  describe  the 
bulk-loaded  liquid-propellant  (LP)  process  has  been  completed.  Evaluations  of  LP  materials  by  the  Army  Environmental 
Hygiene  Agency  have  shown  no  unacceptable  level  of  toxicity.  Preliminary  systems  evaluation  concludes  substantial  savings 
In  production  and  logistics  can  be  attained  with  LP  for  large  caliber  guns.  Enhanced  capabilities  have  been  developed  to 
predict  secondary  muzzle  flash  and  blast  through  use  of  muzzle  flow  computational  codes  and  flaah  prediction  schemes. 
Computational  techniques  have  been  developed  for  predicting  aerodynamics  of  spinning  shell  and  nose  bluntness  effects  of 
shell  at  supersonic  velocity.  Experimental  results  show  that  magnus  force  for  a  flat  nose  projectile,  typical  of  the  133mm 
Army  shell  is  increased  60  percent  over  thaC  of  a  pointed  nose  projectile.  The  CRAY  IS  vector  computer  at  Klrtland  Air 
Force  Base  has  been  accessed  at  BRL  for  Havier-Stokes  computations  of  transonic  shell  magnus.  Computations  are  two  and 
one-half  times  faster  than  with  the  BRL  Cyber  7600  computer.  The  roles  of  shock,  shear,  and  heat  transfer  In  hot-fragment 
Impact  of  explosives  have  been  examined.  Results  show  that  shear  is  the  dominant  mechanism  both  for  ignition  and  growth  to 
explosion  upon  Impacted  explosives.  Recent  advances  in  understanding  of  adiabatic  shear  have  been  exploited  to  correlate 
strain  gradient  transitions  with  temperature  of  metallurgical  changes  in  rolled  homogeneous  armor.  Substantial  progress  in 
explosive  acceleration  of  metal  has  permitted  design  of  shaped  charge  warheads  with  enhanced  jet  velocities.  A 
two-dimensional  mathematical  simulation  describing  arc  dynamics  of  an  arc  armature  rail  gun  has  been  completed.  Dynamic  gas 
density  data  have  been  obtained  from  an  M-16  rifle  using  a  monoenergetlc  X-ray  attenuation  technique. 

2.  (U)  PY  1982-FY  1984  Program:  Develop  very  high  burn  rate  propellants  for  very  high  muzzle  velocity  direct  fire 
wespons.  Provide  design  guidelines  for  injection  of  reactive  fluid  in  bulk-loaded  regenerative  liquid-propellant  guns- 
Characterize  combustion  mechanisms  of  new  propellants  and  determine  extent  of  propellant  deconsolidation  in  gun  chambers. 
Extend  the  TD  NOVA  computer  code  to  treat  multiple-increment,  bagged  propellant  charges.  Implement  the  PAGAN  (UK)  computer 
program  to  predict  tank  gun  firing  vibrations  and  evaluate  Importance  of  tube  curvature.  Predict  magnus  effects  for  shells 
at  transonic  velocities.  Decrease  and  control  hazards  from  muzzle  blast.  Begin  full-scale  tests  of  muzzle  blast  control 
technique  derived  from  scale  model  concepts.  Evaluate  suitability  of  substituting  tests  with  s  laboratory  gyroscopic  flight 
simulator  for  selected  full-scale  ballistic  flight  tests.  Modify  explosive  material  properties  to  control  response  of  ex¬ 
plosives  to  shock  loading.  Define  and  control  particle  size  distribution  of  explosive  components  In  high  explosive  (HE) 
formulation.  Enhance  effectiveness  of  shaped  charges  by  refining  warhead  design  to  Include  nonsteady  state  processes. 
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Develop  three-dimensional  predictive  techniques  to  Improve  design  of  shaped  charge  and  self-forging  fragment  warheads. 
Exploit  stochastic  differential  games  and  distributed  decision  processes  to  obtain  control  structures  for  artillery  command, 
control,  and  communication  systems.  Validate  theoretical  prediction  techniques  for  describing  radar  absorption  by  compacted 
chaff.  Develop  theoretical  and  experimental  program  to  determine  effects  of  surface  snow  on  millimeter  wave  radiometric 
sensors  for  warheads.  Evaluate  failure  theories  pertaining  to  multiaxial  stress  states.  Incorporate  germane  theories  Into 
response  techniques  for  predicting  structural  failure  In  military  targets.  Determine  effects  of  porosity  and  mechanical 
strength  on  burning  rate  of  selected  hlvellte  propellants.  Develop  two  phase  flow  Interior  ballistic  analytical  simulations 
to  treat  Influence  of  Ignition,  propelling  charge  parameters,  and  pressurization  profiles.  Characterize  ignition  mechanisms 
In  Isolated  propellant  grains  exposed  to  rapid  convective  heating.  Determine  effect  of  local  bending  of  gun  tubes  on  pro¬ 
jectile  accuracy.  Develop  capability  to  predict  wave  propagation  through  threaded  or  other  projectile  Joints.  Analyze 
Injection  dynamics,  droplet  size  distributions,  and  droplet-geometry  Interactive  effects  for  liquid  propellants.  Treat 
numerically,  three-dimensional  flow  within  muzzle  brake  using  finite  element  technique.  Examine  blast  propagation  In  vlcln- 
ity  of  gun  crew.  Exploit  thin-layer  Navler-Stokea  computational  codes  for  predicting  effects  of  unsteady  flow  field  phe¬ 
nomena.  Measure  flight  performance  of  advanced  Improved  sensing  munitions.  Identify  primary  processes  by  which  Ignition  of 
explosive  occurs  as  a  result  of  external  stimuli.  Determine  principal  mechanical  properties  of  explosives  which  control 
reaction  violence  when  munitions  are  deformed.  Identify  initiation  pathways  in  an  explosive  and  determine  control  parame¬ 
ters  to  guide  development  of  threat  reslatant  munitions.  Evaluate  new  and  unique  mechanisms  for  accelerating  metals;  e-g., 
electro/explosives,  novel  Jet  formations,  and  nonconlcal  geometries  for  high  explosive,  antitank  (HEAT)  devices-  Determine 
feasibility  of  using  electric  currents  and  magnetic  fields  to  provide  active  armor.  Evaluate  material  failure  theories  for 
predicting  structural  failures  In  military  targets.  Measure  stress  at  high  rates  In  penetrator  and  armor  targets.  Apply 
nonclaaalcal  target  dlacrlminatlon  techniques  to  sensors  for  "Smart"  munltlona.  Conduct  theoretical  and  experimental  eval- 
uatlona  of  radar-absorbing  coatings.  Validate  computer  simulation  of  combustion  processes  of  super-burning  rate  propellants 
through  detailed  physical  and  chemical  phenomenological  evaluation.  Examine  role  of  propellant  deformation  and  fracture  In 
the  growth  of  pressure  waves  and  subsequent  overpressures  in  guns.  Relate  distribution  of  shot  exit  conditions  to  varia¬ 
tions  of  projectile  balloting  and  tube  vibrations.  Couple  deterministic  balloting  vibration  simulations  to  bending  of  gun 
tubes  to  provide  means  for  computing  shot  exit  conditions.  Obtain  experimental  data  to  validate  computational  predictions 
of  gas  flows  In  muzzle  devices.  Predict  three-dimensional  flow  fields  over  spinning  shell  and  the  destabilizing  effects  of 
rotating  payloads.  Evaluate  effects  of  loose  payload  motion  on  stability  of  projectiles  using  laboratory  gyroscope  and  free 
flight  ballistic  tests.  Develop  techniques  to  cushion  mechanical  energy  transfer — through  deformations — to  explosives. 
Establish  transient  effects  of  shock  In  coupling  explosive  energy  to  shaped  charge  liner.  Evaluate  electric  field 
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augmentation  of  explosives  to  enhance  performance  of  shaped  charge  warheads.  Determine  feasibility  of  applying  pulse  power 
technology  to  evaluate  the  stability  of  shaped  charge  Jets.  Determine  effects  of  electromagnetic  propulsion  environment  on 
high  explosives.  Conduct  Instrumented  Impact  experiments  of  unsteady  phase  penetration  Into  new  armors.  Characterise  bal¬ 
listic  material  response  under  high  loading  rate  and  high  pressure.  Develop  small-scale  experimental  facility  to  synthesise 
new  magnetic  reactlve/actlve  armors.  Develop  techniques  to  exploit  pattern  recognition  for  signature  enhancement  research. 
Apply  natural  languages  used  In  fire  control  computers  and  C3  problems  to  the  Artillery  Command  Experiment  (ACE).  Evaluate 
techniques  to  measure  radial  density  profiles  of  propellant  gases  In  large  caliber  guns.  Establish  effects  of  temperature  on 
materials  used  in  aircraft  and  armored  vehicles.  Determine  effects  of  thermal  radiation  and  finite  Inelastic  deformation 
heating  of  these  materials  by  nuclear  weapons. 


3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

*.  (U)  Major  Milestones:  Not  Applicable. 

5.  (U)  Resources  ($  In  thousands): 

FY  1983 
Estimate 

6621 

9300 


FY  1981  FY  1982 

Actual  Estimate 

ROTE 

Funds  (current  requirements)  5804  6530 

Funds  (as  shown  In  FY  1982 

submission)  6663  7170 


FY  1984 
Estimate 

8573 


Additional 
to  Completion 

Continuing 

Continuing 


Total 
Estimated 
Cost _ 

Not  Applicable 

Not  Applicable 


The  reduction  In  FY  1981  Is  a  result  of  reprograming  to  higher  priority  Army  requirements.  The  funding  decrease  In  FY  1982 
reflects  Congressional  cuts  and  the  application  of  revised  Inflation  and  civilian  pay  pricing  Indices.  The  decrease  In  FY 
1983  is  a  result  to  reprograming  to  higher  priority  programs. 
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A.  (0)  PET  A I  LED  BACKgiOUND  AW)  DESCRIPTION:  This  project  supports  research  to  advance  the  state-of-the-art  In  rotary-wing 
aerodynamics,  structures,  propulsion,  mathematical  models,  and  avionics.  The  objective  Is  to  expand  the  technologies  In 
those  areas  which  are  most  likely  to  produce  Improvements  In  operational  effectiveness,  safety,  survivability,  and 
life-cycle  costa  of  Any  aircraft.  Aerodynamics  research  Is  oriented  toward  advanced  a'rfolls  and  rotors  and  will  address 
basic  fluid  mechanics,  acoustics,  dynamics,  control,  and  flight  simulation.  Structures  research  la  oriented  toward  advanced 
materials  and  structural  concepts  such  as  advanced  metal  and  composite  aircraft  components.  Fatigue  and  fracture  character¬ 
istics  of  these  materials  are  being  Investigated,  and  fracture  control  procedures  and  techniques  are  being  developed. 
Propulsion  research  is  directed  at  small-engine  technology  to  Improve  the  Internal  aerodynamics  of  combinations  of  com¬ 
pressors,  combustors,  and  turbines,  and  to  increase  turbine  operating  temperatures.  Avionics  research  Is  aimed  at  reducing 
the  proliferation  of  visual  displays  In  helicopter  cockpits  and  enhancing  the  capability  to  maneuver  safely  at 
nap-of-the-earch  altitudes. 

B.  (U)  REIATED  ACTIVITIES:  This  project  supports  the  Army's  aeronautical  research  program  conducted  In  joint  partici¬ 
pation  tilth  the  National  Aeronautics  and  Space  Administration  (NASA)  In  accordance  with  agreements  between  MSA  and  the 
Army.  Related  research  Is  performed  by  the  Navy,  Air  Force,  Department  of  Transportation,  and  Department  of  Energy. 
Coordination  to  eliminate  undesirable  duplication  within  the  Department  of  Defense  la  accomplished  by  program  and  topical 
reviews,  through  the  exchange  of  program  data  sheets,  research  and  technology  resumes,  technical  reports,  by  Interservice 
liaison,  and  by  visits.  Broader  coordination.  Including  international  coordination  and  cooperation,  la  accomplished  by  par¬ 
ticipation  In  the  Quadripartite  Standardization  Program,  the  Technical  Cooperation  Program,  NASA  Research  and  Technology 
Committees,  Interdependency  Activities,  and  the  North  Atlantic  Treaty  Organization  Advisory  Group  on  Aerospace  Research  and 
Development.  The  work  supported  under  this  project  Is  closely  related  to,  and  planned  in  conjunction  with,  the  scientific 
program  of  contra  :ts  with  Industry  and  academic  Institutions  that  is  implemented  by  the  Army  Research  Office  under  Project 
BH57,  Research  In  Scientific  Problems  with  Military  Applications.  The  results  of  Investigations  carried  out  under  this  pro¬ 
gram  are  coordinated  with  the  exploratory  development  program  supported  under  Element  6. 22. 09. A,  Aeronautical  Technology. 

C.  (U)  WORK  PERFORMED  BY:  This  work  la  performed  by  the  Research  and  Technology  Laboratories  of  the  US  Army  Aviation 
Research  and  Development  Command.  The  laboratories  Involved  are  located  at  Moffett  Field,  CA;  Cleveland,  OH;  langley,  VA; 
and  Ft.  Monsouth,  NJ.  Much  of  this  work  Is  performed  Jointly  with  NASA  Research  Centers  at  the  first  three  locations.  The 
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top  known  contractors  for  FY  1983  are  Bell  Helicopter  Textron,  Ft.  Worth,  TX;  Dynamic  Engineering,  Inc.,  Newport  News,  VA; 
General  Applied  Sciences  laboratory,  Westbury,  NY;  Lockheed  Georgia  Company,  Marietta,  GA;  and  Spectron  Development 
Laboratory,  Mountain  View,  CA.  The  remaining  contract  program  will  involve  twenty  contractora  for  a  total  of  approximately 
$2  million. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Performance  and  acoustic  measurements  of  the  advanced  UH-1H  rotor  in  the 
V/STOL  wind  tunnel  indicate  that  a  substantial  Increase  in  payload  can  be  realized  for  a  UH-1H  with  a  reconfigured  rotor. 
Results  of  dyntalc  stall  experimental  investigations  of  six  helicopter  airfoil  sections  have  been  made  available  to 
Industry.  Model  rotor  tests  have  been  conducted  with  both  twisted  and  untwisted  rotor  blades  to  determine  the  effect  of 
twist  on  tip  vortex  trajectory  and  structure.  A  model  rotor  has  been  tested  in  the  SEPRA  19  facilities  in  France,  showing 
that  the  blade  vortex  interaction  noise  from  model  rotor  as  small  as  1/7  scale  can  be  correlated  with  full-scale  measure¬ 
ments.  A  code  for  computing  aerodynamic  design  of  a  multistage  axial  compressor  and  associated  blading  has  been  completed. 

A  performance  prediction  code  has  been  completed  for  centrifugal  compressor.  Stator  performance  test  was  completed  to 
determine  the  effect  of  contoured  end-wall  stators.  A  computer  code  has  been  completed  which  is  capable  for  predicting 
off-design  performance  of  pivoting  stator  vane  variable  area  turbine  with  hub-to-tip  calculation.  An  in-house  study  of 
radial  turbine  performance  aimed  at  reevaluating  previously  collected  data  was  completed  for  a  2:1  pressure  ratio  stage.  A 
Lamllloy  combustor  is  being  evaluated  over  a  wide  range  of  operating  conditions.  A  fatigue  life  analysis  for  traction  drive 
has  been  developed.  The  analysis  provides  the  traction  drive  designer  with  a  rigorous  design  solution.  Major  efforts  are 
underway  to  establish  the  long-term  durability  of  newer  composite  materials  in  Army  helicopter  applications.  This  will  lead 
to  reduced  maintenance  and  life  cycle  costs  of  all  future  air  mobility  systems.  Significant  progress  has  been  made  in 
several  design  technology  areas  related  to  helicopter  structures.  Among  them  are  extended  use  of  minicomputers,  Improved 
methods  of  structural  integrity,  and  the  introduction  and  characterization  of  new  material. 

2.  (U)  FY  1982-FY  1984  Program:  Model  rotor  experiments  will  be  conducted  in  hover  and  in  the  7  X  10-foot  wind  tunnel 
to  study  rotor  wakes  in  more  detail  and  to  determine  the  Impact  of  nonconventlonal  rotor  tip  geometry  on  the  rotor  wake. 
Transonic  codes  will  be  applied  to  rotor  analysis  to  Identify  design  parameters  for  Improved  performance,  and  minimize  noise 
to  be  demonstrated  in  small-scale  rotor  wind  tunnel  testing.  Coding  of  a  computer  analysis  (GRASP)  will  be  completed  for 
the  hover  flight  condition  and  made  available  to  Industry.  Techniques  developed  to  couple  rotor  design  variables  to 
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high-speed  rotor  acoustic  emission  will  be  expanded  to  treat  blade-vortex  interaction  nolce  in  order  to  provide  a  no re 
detailed  understanding  of  rotorcraft  acouatlc  signatures.  A  10-pound/sec,  8:1  compressor  will  be  fabricated  and  studied  to 
obtain  overall  performance  and  detailed  aeaaureaenta  In  the  blading.  A  comprehensive  analytical  turbine  design  model  and  a 
study  of  the  effect  of  contoured  end-wall  stator  configurations  on  turbine  performance  will  be  completed.  Optimized  designs 
of  felt-ceramic  combustor  llnera  will  be  generated  and  evaluated  In  a  flame-tube  rig.  Evaluation  of  a  full  annular  swirl 
combustor  will  be  completed .  A  cavitation  and  dlaaolved  gas  theory  of  hydrodynamic  lubrication  will  be  completed ,  and  ana¬ 
lysis  of  gear  toothforma  for  lower  noise  will  be  continued.  Other  research  underway  Includes:  an  analysis  of  composite 
material  behavior  In  helicopter  environments;  Improved  methods  of  structural  Integrity  verification;  structural  weight  min¬ 
iaturization;  the  development  of  better  mathematical  methods  for  vibration  analysis;  theoretical  and  dplrlcal  Investigation 
of  attenuation  mechanisms;  nonlinear  processes  In  coherent  fibers  optics  for  airborne  heterodyne  sensors;  perceptual  Inves¬ 
tigation  of  computer-generated  topographic  symbology  for  aviation  displays.  During  PT  1983,  the  development  of  rotor  aero- 
lynamlc  design  methods  will  continue  with  emphasis  on  capability  to  provide  significant  Increases  In  speed  ss  well  as  Im¬ 
proved  hover  performance.  Rotor  wake  theoretical  and  experimental  efforts  will  be  Increased  with  the  objective  of  providing 
greater  Interaction  between  acoustics,  dynamic  stall,  and  transonic  research  programs.  The  GRASP  analysis  will  be  extended 
to  Include  forwsrd  flight  conditions.  Acoustic  research  will  concentrate  on  the  effects  of  rotor  blade  aerodynamic  design 
on  noise  signatures.  The  Internal  flow  of  the  two  4:1  centrifugal  compressors  having  different  speeds  will  be  studied  uti¬ 
lizing  laser  Instrumentation.  Results  will  be  compared  with  available  3-dlmenslonal  viscous  codes.  The  optimized  full 
annular  felt-ceramic  liner  will  be  evaluated  and  a  comparison  of  the  effectiveness  of  various  advanced  llner-coollng  techni¬ 
ques  reported.  Dilution,  jet-mlxlng  and  high  combustion  outlet  temperature  (3000  degrees)  performance  studies  will  be  Ini¬ 
tiated,  and  an  elevated  bearing  temperature  study  will  be  completed.  Research  will  be  conducted  on  the  long-term  durability 
evaluation  of  composite  material ,  the  development  of  a  comprehensive  and  reliable  fatigue  analysis  method  for  composite 
helicopter  structures,  and  the  rapid  exploitation  of  new  emerging  material-processing  technology  and  structural  design  con¬ 
cepts.  A  single-mode  fiber  optic  for  airborne  heterodyne  sensors  will  be  fabricated,  end  sn  analysis  of  computer-generated 
topographic  symbology  to  estimate  degree  of  enhancement  achieved  by  the  use  of  color  will  be  lnvestlgsted .  In  FY  1984  air¬ 
foil  development  for  specific  mission  requirements  will  continue.  Development  of  Improved  mathematical  models  for  rotor 
wakes  will  continue.  Research  In  fundamental  rotorcraft  structural  dynamics  will  be  expanded  to  Include  areas  such  ss 
rotor/drlve- train/ engine  control  dynamics.  Mew  Insight  Into  Internal  flow  In  high-performance  centrifugal  compressor  will 
penal t  development  of  more  efficient  design  concept.  The  best  llner-coollng  concept  will  be  further  Investigated  for 
potential  application  to  a  new  gas  generatory  system.  Dilution  jet-mlxlng  and  high  coe'ustlon  outlet  temperature  perform¬ 
ance  studies  will  be  completed.  Research  of  the  long-term  durability  evaluation  In  composite  material ,  the  development  of  a 
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comprehensive  and  reliable  fatigue  analysis  method  for  composite  helicopter  structures,  and  the  rapid  exploitation  of  new 
emerging  material-processing  technology  and  structural  design  conceits  will  be  continued.  The  programs  concerning  coherent 
fiber  optics  for  heterodyne  sensors  and  computer-generated  topographic  display  investigation  will  be  completed.  Research  on 
airborne  envlroiasent  sensors,  airborne  full-color  display  for  computer-generated  symbology,  and  solid  state  strapdown  sensor 
for  magnetic  heading  reference  will  be  Initiated. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

4.  (U)  Major  Milestones:  Not  applicable. 

5.  (0)  Resources  (}  In  thousands): 


FT  1901 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDTE 

Funds  (current  requirements) 

574* 

6559 

8336 

8662 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1902 

submission) 

5849 

7039 

8100 

- 

Continuing 

Not  Applicable 

The  decreases  In  FT  1901  and  FT  1902  are  due  to  reprograming  of  funda  to  higher  priority  Army  programs.  The  Increase  In  FT 
1903  reflects  more  emphasis  In  fiber  optic  heterodyne  sensors  and  automation  In  the  helicopter  cockpit. 
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A.  (U)  DETA1 LED  BACKGROUND  AMP  DESCRIPTION:  This  project  supports  research  to  increase  knowledge  In  mathematics  and  the 
physical ,  engineering,  biological,  and  geosciences  directly  related  to  national  security  needa  and  to  the  solution  of 
identified  Military  probleat.  It  provides  part  of  the  scientific  base  for  subsequent  exploratory  and  advanced  developaenta 
in  defense-related  technologies  and  for  new  or  laproved  military  functional  capabilities  In  the  technology  areas  of 
Chealcal/Blological  Warfare  Defense,  Mobility  and  Installation  Energy,  Microelectronics,  Mllllaeter  Waves,  Adverse  Weather 
Fire  Control  and  la  bedded  Computer  Software,  Gun  Propulsion,  Explosives  and  Shock  Phenomena,  Command ,  Control, 
Communications,  Intelligence,  Surveillance  and  Target  Acquisition,  Vertical  lift.  Advanced  Materials,  Air  Defense,  Armor  and 
Antlaraor,  Directed  Energy,  Hiaan  Factors,  and  Adverse  Terrain.  The  Electronics,  Materials,  Mathematics,  Mechanics  and 
Aeronautics,  Physics,  and  Chaalstry  programs  and  a  new  FY83  Program  to  support  updating  US  University  Research 

\  Instrumentation  are  described  In  separate  Descriptive  Summaries.  The  Army's  need  for  research  In  Atmospheric  and 

Terrestrial  Sciences  stems  from  the  Impact  that  the  environment  has  upon  virtually  all  aspects  of  Army  activities;  e.g., 
strategy,  reconnaissance ,  target  acquisition,  firepower,  and  air  and  ground  mobility,  equipment,  logistics  and  survival. 
Despite  efforts  to  develop  an  all-weather/all-terrsln  capability,  environmental  conditions  continue  to  put  constraints  on 
Army  operations.  Particularly  stressed  la  research  oriented  In  the  context  of  the  realistic  battlefield  environment  Includ¬ 
ing  adverse  weather  conditions,  aerosols  and  gases  from  screening  smokes,  chemical  and  biological  warfare  agents,  dust,  com¬ 
bustion  products,  and  adverse  terrain  conditions.  Research  In  Biological  Sciences  does  not  usually  lead  to  developmental 
Items,  but  rather  leada  to  knowledge  resulting  In  better  utilisation  of  nan  and  machine.  The  beat  designed  military  systems 
will  not  fixictlon  If  soldiers  cannot  perform  because  of  physiological ,  psychological  or  medical  problems  or  Impaired  per¬ 
formance  of  skilled  tasks.  Spoilage  of  rations  and  the  need  to  repair  or  replace  damaged  parts  of  equipment  Increases 
logistic  burdens.  This  project  la  divided  Into  scientific  areas  as  follows:  01-Atmospheric  and  Terrestrial  Sciences; 
02-Blologlcal  Sciences;  03-Electronlca ;  04-Materials;  05-Mathematics;  06-Mechanics  and  Aeronautics;  07-Physlca;  and 
OB-Chenlstry.  These  broad  groupings  of  research  derive  from  the  strong  need  of  the  Army  to  participate  In  and  sponsor  work 
In  the  scientific  community  for  the  development  of  new  knowledge  that  contributes  to  the  Improvement  of  Army  equipment. 

B.  (U)  RELATED  ACTIVITIES:  This  program  la  Implemented  through  contrects  and  grants.  It  Is  closely  coupled  to  ln-house 
laboratory  work  in  the  Defense  Research  Sciences,  particularly  the  DA  ROOM  laboratories;  close  coordination  le  maintained 
with  the  managers  and  bench  scientists  in  the  laboratories.  The  Navy,  Air  Force,  National  Science  Foundation,  National 
Aeronautics  and  Space  Mmlnatratlon ,  Department  of  Energy,  Department  of  the  Interior,  National  Bureau  of  Standards, 
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Departaent  of  Health  and  Huaan  Services,  other  governaent  agencies,  governaent  agencies  of  allied  nations,  and  the 
Industrial  coaa unity  conduct  related  research.  Coordination  to  assure  that  there  la  no  unnecessary  duplication  Is  accom¬ 
plished  by  prograa  reviews;  exchange  of  prograa  lnforaatlon,  research  and  technology  resuaes  and  technical  reports;  lnter- 
servlce  and  Interagency  liaison;  and  attendance  and  participation  of  A  ray  representatives  at  annual  reviews  held  by  the 
Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  Coordination  occurs  through  sponsorship  of  nestings 
and  conferences,  attendance  at  professional  and  scientific  society  meetings,  and  review  of  the  scientific  literature. 

C.  (U)  WORK  PERFORMED  BY:  This  prograa  of  grants  and  contracts  with  acadealc  and  not-for-profit  institutions  and 
Industrial  laboratories  la  managed  by  the  US  Any  Research  Office,  Research  Triangle  Park,  NC.  The  top  five  contractors 
are:  Massachusetts  Institute  of  Technology,  Cnbrldge ,  MA;  Stanford  University,  Stanford,  CA;  University  of  Wisconsin, 
Madison,  Wl;  university  of  Illinois,  Champaign,  Urbana,  IL;  and  Stanford  Research  Institute,  Menlo  Park,  CA.  There  are.  In 
addition,  approximately  495  grantees  and  contractors.  The  value  of  the  additional  grants  and  contracts  Is  $33,332,000. 


D.  (U)  PROCRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 


Va* 


1.  (U)  FT  1981  and  Prior  Accomplishments:  Accomplishments  under  the  Electronics,  Materials,  Mathematics,  Mechanics 

and  Aeronautics,  Physics  and  Cheaistry  programs  are  reported  In  separate  pescrlptlve  Summaries.  Atmospheric  Sciences:  A 
aodel  has  been  developed  of  the  formation  of  secondary  smoke  In  rocket  pluaes,  and  the  attenuation  of  a  laser  signal  propa- 
gatlng  through  It.  A  fast  analytical  aodel  of  the  transfer  of  solar  radiation  In  plane-parallel  clouds  has  been  developed 
which  will  handle  an  azlauthally  varying  radiant  field.  The  computational  speed  of  this  aodel  Is  a  few  hundred  tlaes  faster 
than  that  of  the  more  precise  models,  making  It  well  suited  for  appllcstlons  Involving  Iteration  over  spectral  Intervals, 
tiae  Intervals,  and  cloud  populations  In  obscuration  modeling.  In  the  Investigation  of  alcrowave  absorption  In  the  trsns- 
alsslon  windows  of  the  atmosphere,  a  significant  quadratic  dependence  has  been  found  on  the  water  vapor  content,  as  opposed 
to  the  linear  dependence  assumed  In  the  past.  This  result  Is  Important  In  modeling  water  vapor  absorption  experienced  by 
electro-optic  and  near-mllllaeter-wave  systems,  and  Is  also  of  Interest  in  regard  to  phase  changes  Involved  in  fog,  cloud, 
and  precipitation  formation.  Aircraft  and  radar  measurements  have  revealed  that  precipitation  growth  In  deep  warm-frontal 
clouds  can  occur  through  a  complex  "seeder-feeder"  process,  teaching  us  that  predictions  of  precipitation  from  such  clouds 
must  take  Into  consideration  the  presence  of  "seeder"  snd  "feeder"  zones  In  warm-frontal  ralnbanda.  Data  from  the  Tropical 
Environmental  Data  Base  field  experiment  in  Thailand  during  the  1960's  are  being  analyzed.  The  results  reveal  that  for  a 
two-tier  evergreen  tropical  forest ,  two  canopy  flow  Indices  are  needed  for  a  close  simulation  of  the  average  canopy  wind 
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flow.  These  findings  will  provide  data  for  refining  models  of  transport  and  diffusion  of  smoke  and  chemlcal/blologlcal 
agents  In  tropical  forested  areas.  From  the  same  data  base,  new  Information  has  been  developed  on  the  reflection  of 
suillght  from  both  a  dense  foreat  and  a  nearby  clearing,  under  both  clear  sky  and  cloudy  conditions.  The  differences  In 
response  of  vegetation  from  mansade  atructures  and  the  dlfferencea  varying  with  time  of  day  and  with  past  and  present 
weather  conditions  will  have  a  bearing  In  matters  of  camouflage,  remote  sensing,  and  target  acquisition.  Terrestrial 
Sciences:  A  prototype  sweep-frequency  electromagnetic  system  for  profiling  near-surface  geologic  structure  has  been 
developed  and  field  tested.  The  entire  operational  cycle  is  automated  and  controlled  by  an  on-board  computer.  Further 
theoretical  and  field  studies  will  explore  performance  over  features  like  tunnels,  which  have  long  defied  unambiguous  detec¬ 
tion  by  remote  sensing  methods .  A  viable  geochemical  technique  has  been  developed  which  will  minimise  or  eliminate  heaving 
In  atructures  founded  on  black  shale.  Biological  Sciences:  Water  activity  la  more  Important  than  water  content  In  deter¬ 
mining  whether  microbial  growth  (as  well  as  chemical  reactions)  can  occur.  A  method  to  find  the  water  activity  of  a  mixture 
from  that  of  each  component  has  been  developed,  and  It  has  been  found  that  there  are  three  distinct  states  of  bound  water. 

A  simple,  cheap  apparatus  has  been  developed  to  measure  water  activity,  replacing  a  complex  machine.  Also  studied  are  the 
effect  of  water  activity  on  specific  organisms  and  the  mechanism  by  which  some  bacteria  can  survive  under  very  stressful 
temperatures  and  water  activities.  Control  of  bacterial  growth  by  altering  water  activity  will  make  possible  storage  of 
prepared  food  products  In  ready-to-eat  palatable  form.  Refrigeration  will  not  be  necessary,  shelf  life  will  be  increased, 
and  the  stored  products  will  be  much  more  acceptable  to  the  Individual  aoldler  than  are  currently  available  freeze-dried 
foods.  New  results,  from  electrophyslologlcal  and  biochemical  studies  of  the  effects  of  various  drugs  and  toxins  on  neuro¬ 
muscular  transmission  and  binding  to  receptor  and  ionic  channels,  will  have  great  value  In  the  study  of  protection  against 
chemical  agent  attack. 

2.  (U)  PY  1982-FY  1984  Program:  The  Army  Research  Office  Investment  strategy  la  based  on  the  need  to  accelerate  pro¬ 

gress  In  critical  areas  and  to  exploit  unique  research  opportunities  which  have  potential  payoff  for  Army  technology.  The 
ultimate  objective  la  to  maintain  technological  superiority  and  to  Increase  leadtime  over  potential  adversaries. 
Technological  thrusts  In  the  areas  of:  Very  Intelligent  Surveillance  and  Target  Acquisition,  Distributed  Comnanu  and 
Control,  Brilliant  Munitions,  High  Mobility,  Genetic  Engineering  and  Soldier-Machine  Interface  are  to  be  emphasized.  The 
Electronics,  Materials,  Mathematics,  Mechanics  and  Aeronautics,  Physics  and  Chemistry  programs  are  described  In  separate 
Descriptive  Summaries.  The  Ataujspherlc  Sciences  program  la  subdivided  Into  three  major  research  areas:  atmospheric  effects 
on  transmission,  small-scale  atmospheric  processes,  and  atmospheric  sensing  and  probing.  The  primary  thrust  In  the 
Atmospheric  Sciences  program  will  be  centered  on  Investigations  of  millimeter  and  other  electromagnetic  wave  transmission 
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through  the  atmosphere ,  ataoapherlc  limitations  on  electro-optical  ayatea  perforaance,  battlefield  obecuratlon  effecta  of 
aaoke,  duet,  fog,  cloud  and  precipitation,  and  ataoapherlc  effecta  on  chealcal  and  biological  warfare.  Reaote  sensing  of 
wind  and  aerosol  paraaetera  also  will  be  stressed.  The  Terrestrial  Sciences  prograa  addressed  those  areas  In  idilch  the  Army 
aust  deal  with  probleas  arising  froa  terrain  In  the  context  of  Corps  of  Engineers  functions  and  that  of  the  realistic  bat¬ 
tlefield.  Reaearch  areas  are  grouped  under  three  headings,  properties  of  earth  aaterlals,  earth-fluid  dynaalc  processes, 
and  reaote  sensing  and  aapplng.  Interactions  aaong  plant  canopy  features  and  the  physical  environment  are  of  crucial  signi¬ 
ficance  to  diverse  research  efforts  in  fields  ranging  from  slcroeeteorology  and  ecology  to  reaote  sensing  and  propagation  of 
electromagnetic  radiation.  A  recent  workshop  focused  on  the  structure  of  plant  canopies  and  their  effects  on  the  radiation 
reglae.  A  workshop  to  be  held  In  FT82  will  focus  on  energy  exchange  between  the  canopy  and  the  atmosphere.  It  Is  planned 
to  enhance  research  which  examines  the  processes  of  formation  and  dynamics  of  desert  landforms,  methodology  for  detecting 
shallow  potable  water  sources  and  the  processes  and  rates  of  dust  formation.  The  Biological  Sciences  program  Includes  food 
and  ration  research,  protection  of  material  from  biodegradation,  work  on  environmental  quality  protection  and  rehabilita¬ 
tion,  defense  sgalnst  chemical  and  biological  weapons,  and  sensory  factors  In  performance  enhancement.  The  primary  emphasis, 
in  the  Blosclences  program  will  be  on  chemical  and  biological  weapons  defense  and  deterrence.  A  strong  program  In  support 
of  '.he  technology  base  underlying  the  action  of  potential  chemical  agents  on  the  body  neurosystems  has  been  established. 

This  will  be  expanded  and  strengthened  by  new  project  additions.  A  stsrt  hss  been  made  in  the  field  of  bloagent  detection 
by  Interaction  of  Infrared  light  from  laser  sources  with  sgent  materials.  Other  approaches  to  detection  will  be  sought. 
Improvements  In  human  performance  In  training,  testing,  and  operation  of  sophisticated  military  systems  will  be  supported  by 
continued  study  of  the  physiology  of  sight  and  hearing.  The  detrimental  effects  of  excessive  noise  levels,  both  physical 
and  psychological,  will  be  examined  also.  The  Blosclences  program  is  well  balanced  In  four  of  the  five  research  areas. 

This  balance  will  be  maintained,  while  building  up  the  biodegradation  work. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  prograa. 
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5.  (0)  Resources  ($  In  thousands): 


FY  1981 
Actual 

RDTE 

Funds  (current  requirements)  46508 
Funds  (as  shown  In  FY  1982 
submission)  46508 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

56829 

75399 

80876 

Continuing 

Not  Applicable 

62295 

74000 

_ 

Continuing 

Not  Applicable 

The  reduction  In  FY  1982  Is  a  result  of  Congreaalonally  directed  cuts  and  reprograming  to  higher  priority  Army  and  DOD 
requirements.  The  Increase  In  FY  1983  reflects  Increased  emphasis  In  CW/BV  defense  research  In  universities  and  increases 
to  support  university  research  Instrumentation. 
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A.  (U)  PET A I IED  BACKGROUND  AMD  DESCRIPTION:  Support  of  baalc  research  In  electronlca  la  provided  to  the  most  outstanding 
scientists  in  universities,  research  institutes,  and  Industry,  Research  support  leads  the  state-of-the-art  and  has  the 
potential  to  produce  significant  technological  breakthroughs  and  cost  reduction  In  electronlca  technology  for  defense.  The 
principal  objective  Is  to  provide  a  technology  base  In  selected  areas  of  electronlca,  communications,  and  coaiputera  to  sat¬ 
isfy  present  and  future  Army  requirements  and  to  produce  significant  neu  capabilities  essential  to  maintaining  our  techno¬ 
logical  superiority.  Research  Is  supported  to  produce  new  and  original  scientific  knowledge  which  will  be  applied  In  the 
fields  of  sophisticated  communications  systems  and  networks  Including  electronlca  warfare  and  data  communications;  solid 
state  electronlca  including  properties  of  materials  for  semiconductors,  magnetics  and  dielectrics;  design  of  advanced  Inte¬ 
grated  circuits  Including  computer-aided  design  and  ultra-small  electronlca;  systems  for  surveillance ,  target  acquisition, 
guidance,  and  observation  under  adverse  battlefield  conditions;  and  computer  systems  including  tactical  computers  and  dis¬ 
tributed  computing  systems. 

B.  (U)  RELATED  ACTIVITIES:  Extensive  coordination  la  effected  within  the  Army  and  DOD  to  assure  that  research  supports 
Army  and  DOD  needs  and  goals  and  that  there  Is  no  unnecessary  duplication  of  effort  within  the  Army  or  DOD.  An  Informal 
group  of  senior  Army  research  managers  meets  several  times  a  year  at  the  various  Army  electronlca  research  activities  for 
familiarization  with  ongoing  research  and  Identification  of  Important  research  goals.  Research  proposals  considered  under 
this  task  are  also  reviewed  by  all  appropriate  Army  activities.  This  task  includes  participation  In  the  management  of  the 
Joint  Services  Electronics  Program  Jointly  conducted  by  the  Army,  Navy,  and  Air  Force.  Each  Army  Research  Office  (ARO) 
staff  member  continually  conducts  personal  Interactions  with  scientists  In  the  Army  and  other  military  and  government  fund¬ 
ing  agencies  for  purposes  of  coordinating  programs  and  transferring  contractually  generated  basic  knowledge  to  active  Army 
projects.  Each  year  ARO  sponsors  seminars  and  workshops  with  lntraservlce  and  lnterservlce  participation  to  disseminate 
technical  results  and  Identify  critical  needs. 

C.  (U)  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  US  Army  Research  Office,  Research  Triangle  Park,  NC.  The  top 
five  contractors  are:  Massachusetts  Institute  of  Technology,  Cambridge,  HA,  Stanford  University,  Stanford,  CA,  University 
of  Southern  California,  Ins  Angeles,  CA,  Georgia  Institute  of  Technology,  Atlanta,  GA,  Columbia  University,  New  York,  NY. 
The  total  number  of  additional  contractors  la  47;  the  total  dollar  value  of  these  additional  contracts  la  $3,846,000. 
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D.  (U)  PROCRAM  ACCCHPUSMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  A  reflection  mode  field  assisted  photo-emlsslon  out  to  2.1  microns  has  been 
demonstrated  from  a  photocathode  constructed  from  an  alloy  of  Silver  and  Indium  Gallium  Arsenide  cooled  to  125  degrees 
Kelvin.  This  la  the  first  demonstration  of  photocathode  photo-emlsslon  beyond  two  microns  In  wavelength.  The  potential 
Impact  on  near-infrared  Imaging  Is  great.  Real  Space  Transfer  of  electronics  has  been  modeled  and  experimentally  Investiga¬ 
ted  In  Molecular  Beam  Epitaxy  (MBE)-grown  layered  structures.  The  observed  effects  are  similar  to  the  ones  seen  In  the 
momentum-space  transfer  which  gives  rise  to  the  Gunn  effect.  The  real  space  transfer  Is  expected  to  be  the  basis  for  mil¬ 
limeter  wave  oscillators  with  greater  power  output  than  obtainable  in  Gunn  diodes.  Fundamental  experiments  have  been  repor¬ 
ted  which  demonstrate  and  quantify  point  defect  phenomena  In  silicon  for  both  one-  and  two-dimensional  processing  effects. 

A  two-dimensional  process  simulator  was  developed  which  predicts  critical  dimensional  control  and  electrical  performance 
factors  of  devices  with  ever-shrinking  dimensions.  Moreover,  the  program  predicts  factors  critical  to  electrical  perform¬ 
ance  of  densely  packed  devices.  One  of  the  primary  considerations  In  spread  spectrum  systems  is  the  design  of  an  acquisi¬ 
tion  technique  which  Is  relatively  easy  for  a  cooperating  receiver  to  carry  out  and  very  difficult  for  an  adversary  receiver 
to  perform.  A  new  technique  for  effective  acquisition  of  spread  spectrum  signals  has  been  developed  which  reduced  the  aver¬ 
age  acquisition  time  by  a  factor  of  3  to  5.  This  technique  involves  optimally  setting  several  thresholds  *d»lch  are  employed 
In  a  rapid  acquisition  algorithm  to  '’time-tune'  the  receiver.  This  technique  can  alternatively  be  used  to  reduce  signal 
power  levels,  thereby  decreasing  the  probability  of  Intercept  by  adversary  receivers.  A  scheme  has  been  studied  to  double 
the  Information  rate  of  a  direct  sequence  spread  spectrum  communication  system  without  reducing  the  processing  gain  or 
Increasing  the  bandwidth.  This  technique  had  previously  been  confirmed  experimentally  and  consists  of  spreading  Independent 
data  sequences  by  a  pseudonoise  (PN)  sequence  and  the  Hilbert  transform  of  the  PN  sequence.  The  entire  system  Is  Imple¬ 
mented  with  surface  acoustic  wave  devices.  In  addition,  It  was  shown  that  under  certain  tone-jamming  conditions,  the  per¬ 
formance  of  the  Hilbert  spread  data  stream  is  superior  to  that  of  the  standard  PN  spread  data  stream.  The  feasibility  of 
distributed  Interaction  devices  at  millimeter  wavelength  has  been  demonstrated  tdiich  resulted  In  nonreciprocal  structures 
suitable  for  dielectric  and  planar  waveguidlng  techniques.  A  distributed  Isolator  utilising  coupled  node  techniques  has 
been  developed  diicti  greatly  reducea  the  stringent  requirement  on  ferrite  material  quality  needed  for  nonreciprocal  action. 

A  multiple  control  algorithm  for  the  Interaction  of  distributed  nodes  In  a  communication  network  has  been  developed  which  Is 
Invulnerable  to  link  or  center  failure  although  not  Invulnerable  to  all  failures.  This  Is  a  substantial  achievement  and 
will  draatlcally  minimise  the  number  of  control  processors  required. 
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2.  (U)  FT  1982-FY  1984  Program:  The  objective  of  the  program  is  to  identify  and  solve  critical  Army  research  problems 
where  progress  has  been  inhibited  by  a  lack  of  novel  concepts  or  fundamental  knowledge  in  the  following  areas: 
Microelectronics :  -  In  this  program  an  understanding  la  sought  of  those  parameters  of  electronic,  magnetic,  and  optical 

materials  tdilch  potentially  affect  or  determine  device  performance.  Areas  such  as  generation,  transport,  and  control  of 
charge  carriers  in  semiconductors,  magnetic  phenomena,  and  electronics  contributing  to  novel  optical  and  electro-optical 
systems  are  supported.  Studies  of  the  fundamental  limitations  of  the  operating  ranges  of  devices'  will  provide  directions 
for  potential  Improvements.  Part  of  thla  raaearch  effort  la  the  evaluation  of  existing  device  barrier  problems  in  the 
fields  of  generation,  detection  and  processing  of  electronic  signals.  Army  electronic  systems  for  the  1990'a  require  a  five 
order-of -magnitude  increase  in  realtime  signal  processing  capability.  Integrated  Circuit  devices  to  satisfy  this  need  must 
be  at  leaat  100  times  faster  than  those  targeted  for  the  Very  High  Speed  Integrated  Circuit  (VHSIC)  program.  Planned ,  sys¬ 
tematic  technological  realization  of  submicron  and  ultra-aubmlcron  devices  will  be  achieved  with  derivation  of  the  unique , 
non-classical  relationships  governing  electronic  behavior  in  such  small  sice  domains.  While  programs  on  millimeter  wave 
sensors  and  detectors  are  forthcoming,  the  atate-of-the-art  in  millimeter  wave  componentry,  particularly  that  of  nonredpro- 
cal  devices,  requires  additional  research.  Novel  approaches  in  resonant  and  nonresonant  interactions  of  millimeter  wave 
energy  with  solid  state  devices  will  be  supported.  In  the  area  of  far  Infrared  research,  the  major  effort  will  be  devoted 
to  the  understanding  and  control  of  mercury  cadmium  tellurlde,  its  metallurgical  as  well  as  electronic  propertlee. 
Computer-aided  design  of  very  large  scale  Integrated  (VLSI)  circuits  will  lead  to  completely  automated  dealgn  for  custom 
(VLSI)  circuits.  The  goals  of  this  research  are  to  reduce  design  time  and  cost  and  Improve  reliability  of  designs. 

Specific  topics  such  as  multilevel  dealgn,  on-chip  testing  and  verification,  modeling  of  submicron  circuits,  process  model¬ 
ing,  techniques  to  Increase  computational  efficiency,  transmission  line  modeling,  placement,  routing,  and  mask  generstlon 
sre  attacked.  Communlcatlona/ISTA  (Intelligence.  Surveillance,  and  Target  Acquisition):  This  research  prograa  la  concerned 
with  the  application  of  communications  theory,  electromagnetic  theory ,  signal  processing  and  mathematics  to  the  fast,  accu¬ 
rate,  reliable,  and  efficient  transmission  and  acquisition  of  information.  Since  Arms  digital  communications  networks  are 
highly  dynamic  and  can  have  widely  varying  capacltlea  due  to  jamming  and  Interference,  the  network  design  must  consider 
these  c ynaslcs  end  message  priorities  in  order  that  the  network  will  continue  to  function,  elbelt  at  degraded  levels. 
Specific  Interest  is  in  the  design  of  large  distributed  radio  and  wire  networks  including  topics  such  as  throughput  in 
packet  radio  networks,  distributed  routing  and  control,  and  network  synchronization.  In  research  in  spread  spectrum  techni¬ 
ques,  improvement  in  the  speed  of  acquisition,  synchronisation,  and  coding  are  sought.  Techniques  for  detection  and  identi¬ 
fication  of  spread  spectrum  signals  are  emphasized.  Efficient  dlgltel  signal  processing  algorithms  and  realizations  which 
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are  amenable  to  Implementation  In  VLSI  circuits  used  to  perform  communlcetlons ,  Intelligence,  survelllsnce ,  and  target 
acquisition  functions  are  emphasised.  Of  particular  interest  are  the  use  of  concurrency  to  obtain  high  throughput.  Improved 
signal  quality,  reduced  computational  complexity,  modular  structures,  and  standard  cell  Implementation.  Pull  understanding 
and  efficient  use  of  antennas,  atmospheric/ground  propagation,  and  sensitive,  optimised  detection  schemes  are  sought. 
Included  are  studies  of  the  launching  of  waves  in  waveguides  and  propagation  for  the  millimeter  optical  spectra,  radar  reso¬ 
lution  enhancement  and  target  detection  classification  In  a  clutter  environment,  and  electrically  small  and  conformal 
antennas  with  emphasis  upon  proximity  effects  dua  to  nearby  structures.  Research  la  also  supported  to  provide  a  technology 
base  from  which  complete  low-coat,  high-performance  mllllmeter/aubmllllmater  wave  Integrated  systems.  Including  antennaa, 
may  be  devised.  Another  Important  area  la  optical  communications  In  which  the  goal  Is  to  utilise  optical  techniques  within 
distributed  multichannel,  vlde-band width  communications  command  and  control  systems.  Computers  and  Information  Processing: 
The  modern  Army  depends  for  many  of  Its  operations  on  reliable  and  efficient  computer  systems.  Novel  computer  architectures 
for  efficient  distributed  processing  with  Improved  memory-access  techniques  and  reliable  digital  transmission  will  contri¬ 
bute  materially  to  the  Army  distributed  Command ,  Control,  and  Conunlcstlons  program  by  providing  efficient  and  secure  com¬ 
munications  and  control.  Examples  of  applications  are  in  direct  communications  between  machines  (as  In  sensors  to  display 
consoles),  data  base  computers,  and  data  networks.  The  high  cost  of  software  magnifies  the  Importance  of  methods  for  soft¬ 
ware  coat  reduction,  for  Increasing  software  reliability,  for  more  efficient  software  production,  and  for  decreasing  soft¬ 
ware  maintenance  costs.  New  approaches  are  sought  In  languages  and  procedures  for  improved  software  quality  and  In  program 
testing  and  verification.  Research  adresslng  the  utilisation  of  powerfully  concurrent  microcode  and  restructurable  hardware 
facilitated  by  VLSI  and  VHS1C  In  support  of  lightweight,  low-power  tactical  and  distributed  battlefield  man packs  will  con¬ 
tinue. 


3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

A.  (U)  Major  Milestones:  Mot  Applicable. 
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5.  (0)  Resources  (j  in  thousands): 


Total 


FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Estlaated 

Actual 

Eatlaate 

Eatlaate 

—  imate 

to  Coapletlon 

Cost 

rTE 

Funds  (current  requlreaents) 
Funda  (as  shown  In  FT  1982 

8758 

12241 

14301 

13919 

Continuing 

Not  Applicable 

aubalselon) 

8486 

13807 

16072 

— 

Continuing 

Not  Applicable 

The  increase  In  FT  1961  Is  a  result  of  reprograalng  to  Increase  research  In  electronics.  The  reductions  1  FT  1982  and  FT 
1983  reflect  DOD  reallgnaent  of  priority  requlreaents. 
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DOD  Mlaaion  Area":  <51 6  -  Defenae  Reaearch  Budget  Activity:  ll  -  Technology  Baae 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  aclentlfic  area  of  aaterlala  contrlbutea  to  the  adence  and  technology 
base  through  the  Investigation  of  relationships  between  the  can position ,  structure,  defects,  processing,  and  useful  prop¬ 
erties  of  aaterlala  In  order  to  help  satisfy  short-  and  long-range  Any  requlreaents .  In  order  to  accoaplish  this  objec¬ 
tive,  the  alas  are:  to  discover  the  relation  between  coaposltlon  and  structure  of  aaterlala  and  the  useful  properties  of 
those  aaterlala;  to  learn  the  principles  whereby  those  properties  nay  be  dependably  reproduced  for  application  toward  solu¬ 
tion  of  Any  probleas  (e.g.,  laproveaent  of  strength  and  fracture  toughness  of  aaterlala  of  anaaents,  araor,  aircraft,  and 
vehicles;  protection  against  degradation  In  service  or  storage;  laproveaent  of  electric,  aagnetlc,  and  optical  aaterlala  for 
caaaunlcatlon ,  guidance,  and  control,  and  for  energy  storage  or  transalsslon;  and  discovery  of  processing  techniques  that 
provide  laproved  reliability  of  aaterlala  In  coaponents) ;  and  to  develop  slaple,  reliable,  inexpensive  procedures  for  test¬ 
ing  and  analysis  of  aaterlals  and  coaponents.  The  DARCOM  Long-Range  RD&A  Plan  (Science  and  Technology),  FY82-96,  frequent 
coupling  with  DoD  laboratories  and  agencies,  and  other  Federal  agencies  Including  the  National  Science  Foundation,  National 
Bureau  of  Standards,  National  Aeronautics  and  Space  Adalnistratlon ,  and  Departaent  of  Energy;  participation  In  technical 
aeetings;  foreign  intelligence  (provided  through  Die  Technical  Cooperation  Prograa  and  by  the  Foreign  Science  and  Technology 
Center)  assist  In  guiding  the  selection  of  topics  to  be  supported  In  the  prograa. 

B.  (U)  RELATED  ACTIVITIES:  This  prograa  la  related  to  parts  of  the  following  projects  In  Prograa  Eleaent  6. 11. 02. A: 

AF22,  Reaearch  in  Vehicular  Mobility;  AH42,  Research  In  Materials  and  Mechanics;  AH43,  Reaearch  In  Ballistics;  AH45,  Air 
Mobility  Reaearch;  AH47,  Electronic  Devices  Research;  AH48,  Electroaagnetlc  Propagation  and  Antenna  Research;  AH49,  Missile 
and  High  Energy  Laser  Research;  AH51,  Coabat  Support  Research;  AH52 ,  Research  In  Support  of  Equl patent  for  the  Individual 
Soldier;  AH60,  Research  In  large  Caliber  Araaaenta;  and  AH61 ,  Research  In  Fire  Control  and  Saall  Caliber  Araaaent .  Close 
coordination  is  aalntalned  with  the  Navy,  Air  Force,  Defense  Advanced  Reaearch  Projects  Agency,  National  Aeronautics  and 
Space  Agency,  Departaent  of  Energy,  and  the  National  Science  Foundation.  Coordination  aeetings  are  held  on  a  regular  basis 
(e.g..  Interagency  Materials  Group). 

C.  (U)  WORK  PERFORMED  BY:  This  prograa  Is  asnaged  by  the  US  Aray  Research  Office,  Research  Triangle  Park,  NC.  The  top 
five  contractors  are:  Massachusetts  Institute  of  Technology,  Caabrldge ,  MA;  Northwestern  Uilverslty,  Evanston,  IL;  SRI 
International,  Palo  Alto,  CA;  Lawrence  Llveraore  Laboratories,  Llveraore,  CA;  and  Pennsylvania  State  University,  University 
Park,  PA.  The  total  nuaber  of  additional  contractors  la  77.  The  total  dollar  value  of  these  additional  contracts  Is 
$5,433,000. 
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D.  (U)  PROGRAM  ACCOMPLISIMENTS  AMD  FUTURE  PROGRAMS: 


1-  (U)  FY  1981  and  Prior  Accomplishments :  laminate  steel  composites  which  offer  a  potentially  new  class  of  armor  have 

been  formed  by  superplastic  processing  of  alternating  layers  of  hard  and  soft  steels,  and  offer  high  fracture  toughness  and 
Impact  strengths  greatly  exceeding  those  of  either  component.  (Army  laboratories  are  already  carrying  out  ballistic  eval¬ 
uation.)  The  program  of  research  In  hot  gas  erosion,  relevant  to  armaments,  turbines  and  rocket  motor  components,  has  led 
to  the  discovery  of  novel,  highly  protective  multilayered  coatings  based  on  layers  with  appropriately  mismatched  acoustical 
Impedance  to  withstand  thermomechanical  shock.  Studies  of  the  mechanisms  of  undercooling  of  molten  metal  alloys  during 
their  solidification  Into  powders  have  resulted  In  a  technique  for  assessing  and  optimizing  processing  procedures  for  rapid 
solidification  rate  (RSR)  powders  via  a  controlled  method  to  achieve  microstructures  Identical  to  those  attained  at  very 
high  quench  rates,  of  Interest  for  aluminum  and  ferrous  alloys  In  aircraft,  armored  vehicles  and  munitions,  and  for  magnetic 
applications  In  radar  and  laser  systems.  A  new  electrochemical  technique  has  been  devised  for  complete  assessment  of 
moisture  degradation  of  organic  matrix  composite  materials  for  aircraft,  missile,  and  lightweight  vehicle  applications.  Via 
this  technique,  a  wide  range  of  fiber  loadings  and  composite  designs  can  be  evaluated  for  resistance  to  environmental  degra¬ 
dation.  Research  Into  the  role  of  chemical  composition  and  processing  parameters  upon  new  permanent  magnets  for  appli¬ 
cations  such  as  microwave  and  millimeter  wave  tubes  has  demonstrated  that  the  magnetic  properties  are  controlled  through 
control  of  specific  metallurgical  phases  and  structure  available  via  heat  treatment.  Reaearch  In  dynamic  properties  of 
flber-relnforced  concrete  under  Impact  loading  has  shown  that  flber-relnforced  concrete  absorbs  about  twenty  times  the 
Impact  energy  before  failure  relative  to  unreinforced  concrete,  and  Is  Insensitive  to  notches  and  grooves.  Previous  to  this 
research,  concrete  had  not  been  sufficiently  characterized  with  respect  to  Impact  and  blast  to  allow  designers  of  structures 
such  as  field  shelters,  hardened  missile  silos  and  runways  for  airfields  to  analytically  determine  safety  factors  or  failure 
criteria.  Nondestructive  evaluation  of  the  propensity  of  metal  surfaces  to  corrode  and  of  the  ability  of  protective 
coatings  to  provide  corrosion  resistance  has  been  accomplished  via  the  Corrodescope ,  an  AC- Impedance  scanning  electrode  sys¬ 
tem.  This  system  has  been  adopted  for  assessment  of  coating  systems  for  corrosion  protection  of  munitions  through  a  tech¬ 
nology  transfer  project  to  develop  state-of-sclence  instruments  for  use  In  the  Army  laboratories.  Research  In  elec- 
trodeposltlon  has  shown  that  chromium  deposition  onto  metal  surfaces  such  as  bore  surfaces  of  gun  tubes  for  erosion  resis¬ 
tance  can  be  greatly  enhanced  by  small  additions  of  ethanol  to  the  plating  bath,  which  reduces  the  oxidation  state  of  chro¬ 
mium  from  +6  to  +3.  The  black  deposit  also  should  enhance  laser  coupling  to  metal  surfaces  during  alloying  for  wear  protec¬ 
tion,  and  bearings  In  helicopters,  armored,  and  mobility  equipment. 
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2.  (U)  FY  1982-FY  1984  Prograa:  During  FY  1980-81,  several  prograa  thrusts  were  developed  Mhlch  will  continue  In 
FY82,  These  include:  1 )  nonequll ibrlua  aaterlals — new  aaterlala  with  alcrostructures  and  properties  hitherto  not  disco¬ 
vered  are  being  evolved  through  novel  procedures  Involving  high  cooling  rates  froa  the  liquid  phase,  laser  processing,  etc,, 
which  offer  aaterlala  with  superior  aagnetlc ,  structural,  and  corrosion-resistant  properties;  2)  behavior  of  aaterlala  In 
structures  of  ultrasaall  dimension — as  the  dimensions  of  electronic  devices  approach  sufcalcron  scale.  It  Is  essential  to 
understand  the  effect  of  defects  on  electronic  properties  of  aaterlala.  In  order  to  control  properties,  reliability  and 
reproducibility  of  these  electronic  devices,  research  on  aaterlals  processing  to  control  alcrostructure ,  chemical  coaposl- 
tlon,  stoichiometry,  dopant  distribution,  homogeneity,  etc.,  all  of  which  affect  electronic  properties;  3)  behavior  of  aate¬ 
rlals  under  ultrahlgh  loading  rates — two  aajor  efforts  were  Initiated  In  FY  1981  In  conjunction  with  the  aatheaatlcs  and 
engineering  sciences  programs  which  Include  experimental  and  modeling  efforts  on  dynamic  failure,  ahock  pulse  variables, 
adiabatic  shear,  plastic  deformation  and  fracture  anc  critical  conditions  for  failure  under  ultrahlgh  loading  rates.  These 
programs  are  coordinated  with  Army  laboratory  scientists  studying  these  effects  in  araor  and  armor  penetrating  aaterlals;  4) 
-novel  nondestructive  evaluation — a  broad  range  of  new  initiatives  ms  started  In  positron  annihilation,  stress  distributions 
n  adhesives  by  X-ray  techniques,  ultrasonic  techniques  for  residual  stress  aeasureaent,  aagnetlc  acoustic  emission,  photoa- 
coustlc  microscopy,  etc.  These  new  concepts  sre  expected  to  provide  new  analytical  capabilities  for  the  detection  of 
defects,  contaminants,  and  alcrostructural  characteristics  diich  Halt  the  performance,  reliability,  and  reproducibility  of 
advanced  aaterlals.  The  overall  program  will  continue  to  emphasise  the  relationships  between  structure,  processing,  and 
properties  of  materlsls  with  programs  lit  degradation,  reactivity,  and  protection  of  aaterlals  In  severe  use  environments , 
mechanical  behavior  of  aaterlala  under  complex  loadings,  synthesis  and  processing  of  aaterlals  for  high  performance  with 
reproducible  properties  and  at  lower  cost,  and  physical  behavior  of  aaterlals  such  as  the  mechanisms  and  variables  which 
control  their  electrical,  electronic,  aagnetlc  and  optical  behavior.  Frograas  are  being  initiated  In  aaterlals  for  chealcal 
and  biological  defense,  and  special  attention  Is  being  paid  to  the  question  of  critical  and  strategic  aaterlals.  Research 
will  be  continued  In  the  areas  of  processing,  structure,  and  property  Interactions  In  gradient  materials  for  unique  combina¬ 
tions  of  properties;  l.e.,  high  aagnetlc  coerclvlty  and  high  Impact  resistance,  novel  aaterlals  for  gradient,  etc.;  mechani¬ 
cal  alloying  of  aetal  alloys,  potentially  useful  In  diverse  systeas  such  as  bridging,  helicopters,  and  laproved  lightweight 
araor;  thermal  barriers  and/or  coatings  for  protection  of  aaterlals  exposed  to  complex  environments  such  as  hot  gas  flows 
with  entrslned  particulates  (gun  tubes,  engines);  processing,  reproducibility,  and  stability  of  aaterlals  on  ultrssaall 
scales  for  electronic  applications;  studies  of  substitutes  for  critical  and  strategic  material  constituents.  Research  will 
be  expanded  in  areas  such  as  gradient  aaterlals  for  aslntalnlng  the  properties  snd  integrity  of  materiel  components  exposed 
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to  severely  hostile  environments,  novel  methods  for  joining  of  advanced  structural  materials  such  as  polymer-  and 
metal-matrix  composites,  ceramics,  expansion  of  the  program  related  to  substitutes  for  critical  and  strategic  materials,  and 
new  opportunities  in  nonequilibrium  materials. 


3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

4.  <U)  Major  Milestones:  Hot  Applicable. 

5.  (U)  Resources  ($  In  thousands): 


FY  1981 
Actual 

ROTE 

Funds  (current  requirements)  6868 

Funds  (as  shown  In  FY  1982 

submission)  7003 


FY  1982 
Estimate 

7368 

7600 


FY  1983 
Estimate 

8346 

10112 


FY  1984 
Estimate 

9626 


Mdltlonal 
to  Completion 

Continuing 

Continuing 


Total 

Estimated 

Cost 

Not  Applicable 
Not  Applicable 


The  reductions  In  FY  1981,  Fy  1982,  and  FY  1983  are  a  result  of  reprograming  to  higher  priority  DOD  and  Army  requirements. 
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A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  principal  purpose  of  the  program  la  to  support  the  development  and  acqui¬ 
sition  of  basic  knowledge  and  research  in  the  mathematical  sciences  which  Includes  work  applicable  to  such  Army  programs  as 
chemical  and  biological  defense  ballistics,  fire  control,  mechanisms,  command  and  control,  guidance  and  control,  field  and 
laboratory  teatlng,  and  simulation  and  modeling.  The  program  la  designed  to  account  for  both  long-  and  short-range  Army 
needs  and  concentrates  on  such  areas  as  applied  and  computational  methods,  systems  theory  and  control,  and  statistical 
methods  and  applied  probability.  A  secondary  objective  la  to  provide  technical  assistance  and  advice  to  Army  Installations 
In  the  application  of  modern  mathematical  techniques  to  the  solution  of  Important  problems-  Briefings  on  recent 
mathematical  trends  and  developments  are  also  provided  by  means  of  an  extensive  training  and  orientation  program.  In  addi¬ 
tion,  a  very  successful  program  of  bringing  investigators  to  certain  Army  laboratories  for  extended  periods  has  been  contin¬ 
ued.  This  program  allows  for  an  ln-depth  Introduction  to  specific  Army  problems  and  for  significant  Interactions  with  Army 
scientists.  A  continuous  program  of  Army-wide  conferences  is  sponsored  both  to  promote  communication  among  Army  scientists 
and  to  foster  Interchanges  between  Army  and  non-Army  scientists.  Finally,  mathematical  results  of  foreign  researchers  are 
considered . 

B.  (U)  RELATED  ACTIVITIES:  The  Navy,  Air  Force,  National  Science  Foundation,  and  other  government  agencies  and  Industrial 
groups  conduct  related  research  in  the  mathematical  sciences  area.  Coordination  to  assure  no  unnecessary  duplication  is 
accomplished  by  periodic  Interagency  meetings,  program  review,  exchange  of  program  data  sheets  and  technical  reports,  and 
attendance  and  participation  of  representatives  at  annual  reviews  sponsored  by  the  Office  of  the  Under  Secretary  of  Defense 
for  Research  and  Engineering.  Coordination  also  occurs  through  sponsorship  of  meetings  and  conferences,  attendance  at  pro¬ 
fessional  and  scientific  society  meetings,  and  review  of  the  scientific  literature. 

C.  (U)  WORE  PERFORMED  BY:  This  program  of  contracts  is  managed  by  the  US  Army  Research  Office,  Research  Triangle  Park, 

NC.  The  top  five  contractors  are:  University  of  Ulsconsln,  Madison,  Wl;  Stanford  University,  Stanford,  CA;  University  of 
California,  Berkeley,  CA;  Brown  University,  Providence,  Rl.  and  Carnegle-Mellon  University,  Pittsburgh,  PA.  There  are  In 
addition  85  contractors.  The  value  of  the  additional  contracts  Is  $2,938,000. 
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D.  (U)  PROGRAM  ACCOMPLI  SHMEMTS  AMD  FUTURE  PROGRAMS: 


1.  (U)  FT  1981  and  Prior  Accoapllahaenta:  The  prlaary  areas  of  concentration  have  been  on  analytical  and 
coaputatlonal  act hod a  for  nonlinear,  unsteady  phenoaena,  developaent  of  reliable  aatheaatical  aoftvare,  and  robust  statisti¬ 
cal  procedures.  Progress  has  been  aade  In  all  of  these  areas.  One  of  the  aajor  Halting  factors  In  the  developaent  of  a 
viable  technology  baaed  on  nonlinear  optical  processes  la  the  occurrence  of  Instabilities  In  alnlaturlced  optical  bistable 
devices.  Such  devices  are  being  considered  for  use  as  digital  aeaory  eleaents  and  optical  switches.  There  la,  therefore, 
considerable  Interest  not  only  In  the  ellainatlon  of  undesirable  noise  In  such  syateaa  but  also  a  need  to  better  understand 
the  existence  of  aultlple  stable  nodes  or  transition  to  chaos.  Analytical  and  niaierlcal  results  have  been  derived  which 
adequately  describe  transition  to  chaos  In  such  coupled  nonlinear  oscillators.  The  approach  developed  conalsta  of 
aatheaatical  modeling  of  period-doubling.  This  la  achieved  by  analysing  boundary  layer  solutions  of  a  delay  differential 
equation  which  In  turn  is  derived  from  Maxwell's  equations  describing  these  devices.  Kinetic  energy  penetrator  (KEP)  tests 
are  very  expensive,  and  thua  provide  only  snail  aaaples  of  data  for  analysis.  This  la  complicated  by  the  fact  that  the 
experimenters  are  interested  in  estimating  a  certain  quantile  from  a  function  relating  the  KEP  velocity  and  the  response. 
This  usually  requires  very  large  aaaples.  A  sequential  procedure  has  been  developed  for  selecting,  from  a  group  of  KEP 
typea,  the  one  with  the  lowest  penetration  velocity.  Moreover,  It  has  been  shown  that  this  method  produces  the  aaalleat 
sample  sixes.  This  result  should  be  of  paramount  Importance  In  armor  penetration  studies  ongoing  at  the  Ballistics  Reaearch 
Laboratory.  A  very  difficult  and  important  problem  facing  the  military  software  community  la  the  production  of  high-quality 
computer  codes  for  a  variety  of  tasks.  Over  the  last  several  years  a  set  of  powerful  software  tools  which  automatically 
provide  significant  degrees  of  testing  and  analysis  of  codes  has  been  developed.  Such  studies  have  produced  tools  for  sta¬ 
tic,  symbolic  aa  well  as  dynamic  testing,  and  these  have  been  combined  Into  an  Integrated  system.  Due  to  the  advent  of  sig¬ 
nificant  parallel  processing  capabilities,  It  Is  Important  (probably  more  so  than  In  serial  processing)  to  have  adequate 
tools  to  aid  In  the  process  of  creating  reliable  software.  Static  analysis  procedures  have  been  extended  to  handle  concur¬ 
rency  (l.e.,  parallelism)  In  the  new  DOD  progrsmlng  language,  Ada. 

2.  (U)  FT  1962 -FT  1964  Program:  The  prograa  for  FT82  will  be  a  continuation  of  efforts  begun  In  FT80  and  FT81  In  non¬ 
linear  analysis,  modern  statistical  data  analysis  Including  coaputatlonsl  statistics  end  fast  algorithms.  In  addition,  a 
new  thrust  In  mathematical  models  of  chemical  and  biological  defense  problems  will  be  begun.  This  thrust  is  aotlvsted  by 
the  many  unknowns  relsted  to  the  mixing,  dispersion,  detection  and  decontamination  of  chemical  and  biological  agents. 


UNCLASSIFIED 


1-48 


UNCLASSIFIED 


Technical/Scientific  Area:  #05 
Project:  <BH57 

Program  Element:  #6. 11.02. A 

000  Hiaalon  Areal  1510  -  Defense  Research 


Title:  Mathematics 

Title:  Research  in  Scientific  Problems  with  Military 
Title:  Defense  Research  Sciences 

Budget  Activity:  fl  -  Technology  Base 


plications 


Finally,  me  mill  initiate  a  new  program  devoted  to  large-scale  scientific  computation.  This  is  motivated  by  the  need  to 
develop  essentially  parallel  algorithms  to  exploit  the  nem  microprocessor  technology.  These  programs  mill  be  continued  in 
the  outyeara  as  they  are  considered  to  be  long-term  thrusts.  At  the  same  time,  the  overall  program  mill  be  revlemed  for 
opportunities  as  mell  as  for  gaps  and  saturation  of  areas.  The  program  mill  be  adjusted  as  necessary  to  reflect  promising 
scientific  areas  mlth  strong  potential  for  Army  relevance. 

3.  (U)  Program  to  Comletlon:  This  la  a  continuing  program 

*•  (U)  Major  Milestones*.  Sot  applicable 

3.  (U)  Resources:  ($  in  thousands) 


FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

5802 

6611 

7683 

8732 

Continuing 

Not  Applicable 

Funds  (as  show  in  FT  1982 
submission) 

Mil 

6965 

8762 

- 

Continuing 

Not  Applicable 

The  Increase  of  $391  thousand  in  the  FT  1981  funding  level  is  a  result  of  reprograming  by  the  Army  to  Increase  resesrch  in 
mstbematlcs.  The  decrease  In  FT  1982  and  FT  1983  reflects  reprograming  to  higher  priority  DQO  requirements. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  major  thrust  of  research  activities  undertaken  in  this  project  encompasses 
the  disciplines  of  combustion  sciences,  fluid  dynamics  and  solid  mechanics  and  emphasizes  research  opportunities  In  vertical 
lift  technology,  small  turbomachinery,  high  strain-rate  loading  electromagnetic  acceleration,  kinematics  and  mechanisms,  sur¬ 
face  mechanics  and  flame-wall  phenomena.  Currently,  research  supported  In  the  combustion  sciences  Is  organized  into  elements 
which  address  engine  combustion,  fuels,  and  explosive  and  propellant  phenomena.  Fluid  dynamics  encompasses  aerodynamics  of 
rotorcraft,  projectiles,  and  missiles,  Internal  flows  In  small  compressors  and  turbines,  and  liquid  motion  In  shells,  for 
example.  Solid  mechanics  research  is  described  by  subelements  which  address  the  fields  of  finite  deformation  of  solids, 
structural  mechanics,  shock,  vibration,  wave  propagation,  surface  mechanics,  mechanics  of  composites,  and  kinematics  and  dyn¬ 
amics.  During  FY82,  new  initiatives  are  being  carried  out  for  establishing  centers  of  excellence  In  rotary-wing  aircraft 
technology  and  for  establishing  a  research  program  on  small  gas  turbine  engines.  Though  this  project  addresses  a  broad  set 
of  research  problems  for  the  US  Army  in  varied  scientific  fields,  the  totality  of  this  research  effort  greatly  contributes  to 
the  future  technology  base  from  which  significant  Improvements  In  US  mobility,  firepower,  and  service  support  can  be  made. 

For  example,  solid  mechanics  pervades  all  Army  weapon  systems  and  material  and.  accordingly,  plays  a  critical  role  In 
developing  the  technology  for  Improved  Army  weapons,  ammunition,  aircraft,  misfiles ,  ground  vehicles,  and  protection  of  per¬ 
sonnel  and  structures . 

B.  (U)  RELATED  ACTIVITIES:  This  research  project  Is  quite  broad  In  its  application  and  Is  therefore  related  to  research 
programs  at  other  Army  Laboratories,  the  other  services,  and  several  other  Government  agencies.  As  far  as  the  Army  la  con¬ 
cerned,  the  related  projects  of  greatest  relevance  to  this  task  are  AH45,  Air  Mobility;  AH60,  Research  In  Large  Caliber 
Armament;  AH43,  Research  in  Ballistics;  AH49,  Missiles  and  High  Energy  Laser  Research;  AF22,  Research  In  Vehicle  Mobility; 
and  AH42,  Materials  and  Mechanics.  Several  mechanisms  for  information  exchange  are  operative  to  Insure  proper  coordination 
and  to  preclude  unnecessary  duplication  of  effort.  This  is  accomplished  by  periodic  assessments  of  the  research  programs  at 
the  Army  Laboratories  In  which  a  direct  exchange  of  technical  Information  regarding  contracts  of  comaun  Interest,  progress  in 
specialized  areas  and  Identification  of  research  results  having  potential  application  to  Army  problems  takes  place.  The  Army 
laboratories  also  frequently  Jointly  support  research  contracts,  workshops,  symposia,  and  conferences,  thus  Insuring  timely 
dispensation  of  technical  Information  and  providing  an  opportunity  for  the  Army  Laboratory  scientists  to  actively  participate 
In  the  scientific  community.  The  Air  Force  Office  of  Scientific  Research,  the  National  Aeronautics  and  Space  Administration 
and  the  Defense  Nuclear  Agency  are  currently  Jointly  supporting  research  contracts  with  the  Army  Research  Office  requiring 
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frequent  exchange  of  reporta  and  other  Information  to  keep  each  organlaatlon  Informed  of  current  development* •  Annual 
review*  by  the  Department  of  Defenae  In  materlala,  mechanics,  structures,  and  aerodynamic*  provide  a  forum  In  which  the 
mechanics  and  aeronautics  program  of  the  Army  Reaearch  Office  is  presented  and  reviewed  along  with  similar  programs  of  the 
Navy  and  Air  Force.  Coordination  of  related  programs  at  other  Government  agencies  such  aa  the  National  Science  Foundation  or 
the  Department  of  Energy  la  maintained  by  frequent  exchange  of  reports,  discussions  between  scientific  staff  and  joint  sup¬ 
port  of  reaearch  contracts  and  national  or  International  conferences  and  symposia.  For  such  conferences,  Army  or  other 
Department  of  Defenae  scientists  and  engineers  usually  participate  In  these  meetings  at  no  fee,  and  several  copies  of  the 
proceedings  are  distributed  internally  within  the  pertinent  Army  community. 

y  C.  IV)  HONK  PERFORMED  BY:  Contracts  which  are  managed  by  the  Army  Research  Office  with  universities.  Industry  and  non¬ 
profit  research  Institutions  provide  the  means  by  which  this  research  program  la  executad.  The  top  five  contractors  are 
v.  Rensselaer  Polytechnic  Institute,  Brown  Unlveralty,  University  of  Illinois  at  Urbans,  University  of  Michigan,  and 

Northwestern  University.  The  niaiber  of  additional  contractors  Is  *5.  The  estimated  total  dollar  value  of  these  additional 
contracts  la  $4,286,000 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROGRAMS: 

1.  (U)  Tt  1981  and  Prior  Accomplishments:  Several  outstanding  accomplishments  have  been  docusented  for  FY81  and 

embrace  the  full  spectrins  of  reaearch  in  this  project.  For  example,  during  the  past  three  yeara,  an  extensive  study  of  the 
many  possible  mechanisms  of  high-pressure  Jet  atomization  has  resulted  In  a  theory  for  spray  formation.  Aa  a  result.  Initial 
fuel  spray  parameters,  such  aa  Jet  spreading  angle,  can  be  predicted,  and  this  capability  Is  already  being  utilized  In  both 
diesel  engine  and  spray  modeling  computations.  A  characteristic  time  model  for  quantifying  the  fuel  property  effects  on  lean 
blowoff.  Ignition,  and  combustion  efficiency  In  gas  turbine  engines  was  developed.  This  combustor  model  Is  of  considerable 
value  to  the  gaa  turbine  community  and  has  been  disseminated  to  a  niaber  of  turbine  engineer  manufacturers.  A  coupled 
flap-lag  equation  of  notion  for  an  elastic  helicopter  blade  In  forward  flight  Including  structural  coupling  parameters  has 
been  developed,  solved,  and  Implemented  at  the  Army  Aeromechanics  Laboratory  at  Moffett  Field,  CA.  Reaearch  on  the  effect  of 
surface  curvature  of  gas  turbine  blades  with  thln-filn  cooling  has  demonstrated  that  the  curvature  effect  Is  Important  and 
has  to  be  considered  by  design  engineers  In  their  performance  predictions.  A  correct  theory  for  plastic  deformation  In 
metal-forming  processes  has  been  developed  so  that  precise  definitions  of  the  coupling  between  elastic  and  plastic  strains 
aud  material  rotation  are  accommodated.  Such  a  theory  will  allow  for  increase  In  geometrical  capability  of  forming 
processes,  optimization  of  cold  drawing  processes  and  improved  control  of  microstructure.  Also  a  variational  thermodynamic 
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theory  of  plastic  deformation  has  been  developed  for  the  coupled  analysis  of  viscoplastic  deformation  of  streamlined  dies  for 
105ms  and  155ms  shells  and  a  4.2-inch  shell.  Improvement  of  1 31  in  cold  drawing  efficiency,  more  accurate  prediction  of  for- 
mablllty  limit  like  punch-through  and  buckling,  and  more  reliable  prediction  of  metal  flow  and  the  load-stroke  curve  during 
nosing  operstlons 


2.  (U)  FT  1982-FY  1984  Program:  During  FY82  and  beyond,  resources  will  be  focused  on  those  selectee  areas  In  solid 

mechanics,  fluid  dynamics,  and  combustion  sciences  where  greatest  opportunities  exist  for  significant  technological  gains. 

For  example,  a  new  Initiative  In  FY82  Is  the  establishment  of  several  centers  of  excellence  in  rotary-wing  aircraft  technol¬ 
ogy  at  universities  or  technical  Institutions.  These  centers  will  have  the  fourfold  objective  of  establishing  comprehensive 
ln-depth  research  programs  relevant  to  rotorcraft,  complementary  equipment  and/or  facilities,  curricula  for  advanced  degrees 
In  rotorcraft  technology,  and  a  prestigious  Army  fellowship  program  In  support  of  this  field.  A  new  Initiative  In  this  time¬ 
frame  will  emphasise  reaearch  on  aerodynamic  components  of  small  gaa  turbine  machinery  and  novel  concepts  for  electromagnetic 
propulsion  devices  with  emphasis  on  fundamental  processes  of  plasma  shocks  Interacting  with  materials  and  mechanisms  of  wear 
In  high-speed  sliding  elements.  In  addition,  significant  progress  can  be  expected  In  determining  high  Impact  loading 
fracture  processes,  analytical  theory  for  rotor  wakes,  ground  Interference  on  main  and/or  tall  rotors,  effects  of  catalytic 
walls  on  combustion  and  details  of  liquid-propellant  combustion  processes.  Improved  computational  methodology  for  calculat¬ 
ing  viscous  effects  on  rotating  projectiles  will  be  completed  end  Implemented  at  the  Ballistic  Reaearch  Laboratory,  and 
Improvements  for  determining  effects  of  missile  plumes  on  aftbody  surfaces  will  be  developed  and  transferred  to  the  Army 
Missile  Command.  A  thrust  area  concerned  with  kinematics  and  mechanisms  will  be  expanded  to  Include  research  In  stability 
and  control.  Research  on  blasts  and  blast  loading  will  provide  Information  on  blast  diffraction  patterns  over  structures  and 
after-blast  effects  Induced  by  separating  boundary  layers.  Such  information  Is  a  precursor  to  determining  loads  and  moments 
°n  Army  material  and  structures  In  blast  environments.  A  model  and  accompanying  computer  program  describing  the  Ignition  and 
burning  of  a  bulk-loaded  liquid  propellant  will  be  completed  and  transferred  to  the  Ballistic  Research  Laboratory.  Research 
In  PY83  and  FY84  will  be  a  logical  and  Integrated  continuation  from  FY82  and  will  be  expected  to  embrace  such  Important 
topics  as  rational  theory  of  vibration,  beneficial  uses  of  residual  etresaes  in  structures,  analysis  of  bank-to-turn  mls- 
allee,  rotor  wake  effects  on  performance  and  stability  and  control  In  nap-of-earth  environment,  combustion  chamber  design  for 
adlabatlc/catalytlc  walla,  and  novel  nonlntruaive  diagnostic  techniques  for  hlgh-pressure/temperature  environments. 

3>  (U)  Program  to  Completion:  This  la  a  continuing  program. 


4.  (U)  Major  Milestones:  Hot  Applicable. 
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plication* 


Resource* : 


in  thousand*} 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Eatlmate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

5320 

6785 

7860 

9132 

Continuing 

Mot  Applicable 

Funds  (a*  show  in  FY  1982 

submission) 

5615 

6670 

7  06 A 

0 

Continuing 

Mot  Applicable 

The  reduction  of  $295  thousand  In  the  FT  1981  funding  level  1*  *  result  of  reprograming  to  higher  priority  Army  requirements. 
The  Increase  in  FT  1982  reflects  the  application  of  revised  Inflation  and  civilian  pay  pricing  indices.  The  Increase  In  FT 
1983  .a  a  result  of  reprograming  by  the  Army  to  increase  research  efforts  In  mechanics  and  aeronautic*. 
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A.  (1) >  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  past  support  of  physics  research  has  led  to  slgnlflcsnt  benefits  to  Army 
And  DOD  technologlcsl  and  operational  capability;  for  example,  in  Identification  of  targets.  In  weapons  and  their  precision 
guidance,  and  In  general  combat  support  technology.  This  is  a  continuing  component  of  the  Army's  Investment  In  science  to 
avoid  technological  surprise.  The  program  serves  as  a  means  of  developing  a  working  relationship  of  the  nation's  best  phy¬ 
sics  research  talent  with  the  Army  technical  community.  The  program  Is  also  a  means  of  exploiting  new  physics  opportuni¬ 
ties,  such  as  was  the  case  with  the  extensive  research  In  laser  physics  on  idilch  precision  weapons  guidance  Is  now  based. 

Hie  areas  of  primary  Army  impact  are  Intelligence,  surveillance  and  target  acquisition;  weapons  development  and  guidance; 
combat  support  Including  obscured  visibility  operations.;  sir  and  missile  defense.  The  primary  subdlsclpllnary  areas  contri¬ 
buting  to  these  objectives  are  atonic  and  molecular  physics;  physics  of  condensed  matter;  plasma  physics;  optics  and  lasers; 
and  cross-disciplinary  topics. 

B.  (U)  BELATED  ACTIVITIES:  This  program  relates  to  parts  of  the  following  projects  In  Program  Element  6. 11.02. A:  AH42, 
Research  In  Materials  and  Mechanics;  AH43,  Research  In  Ballistics;  AH44,  Research  In  Fluidics,  Nuclear  Effects  and  Ordnance 
Electronics;  AH46,  Research  In  Combat  Surveillance  and  Target  Acquisition;  AH47,  Electronic  Devices  Research;  AH48, 
Communications  Research;  AH49,  Missile  and  High  Energy  Laser  Research;  AH60,  Research  in  Large  Caliber  Armaments;  AH61, 
Research  In  Small  Caliber  Armaments;  AH63,  Research  In  Electronic  Warfare;  A31B,  Night  Vision  and  Electro-optics  Research; 
and  B53A,  Research  in  Atmospheric  Sciences.  A  direct  exchange  of  common  Interests  Is  accomplished  among  the  Services  and 
other  government  agencies  on  a  continuing  basis  to  avoid  unnecessary  duplication  of  effort. 

C.  (U)  WORK  PERFORMED  BT:  This  program  of  grants  and  contracts  with  academic  and  not-for-profit  Institutions  and 
Industrial  laboratories  Is  managed  by  the  US  Army  Research  Office,  Research  Triangle  Park,  NC.  The  top  five  grantees  and 
contractors  are:  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  University  of  Rochester,  Rochester,  NT;  Stanford 
University,  Stanford,  CA;  University  of  Arizona ,  Tucson ,  AZ;  and  University  of  California  at  Los  Angeles,  Los  Angeles,  CA. 
There  are  In  addition  SO  grantees  and  contractors.  The  value  of  these  additional  grants  and  contracts  Is  $4,699,000. 
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D.  (U)  PBOCtAH  ACCOMPLXSMMEHTS  AMD  FUTURE  PROGRAMS: 

X.  (0)  ft  1981  and  Prior  Acconpllahnenta :  Significant  progreaa  haa  been  Bade  of  tdilch  the  following  are  only  repre- 
aentatlve.  Several  accoapllehaenta  which  bear  on  the  developaent  of  near  allllaeter  wavelength  techniquea  for  enhancing 
obacured  visibility  operatlona  Include  the  developaent  of  a  synthetic  aperture  technique  for  laage  foraatlon;  the 
developaent  of  solid  state  altatt  oscillators  which  aay  serve  as  transaltters;  and  the  flrat  data  base  for  optical  prop¬ 
erties  of  aaterlals  for  coaponenta.  Advances  In  the  growth  of  liquid  phase  epitaxial  growth  will  affect  second-generation 
focal  plane  night  vision  devices.  Developaents  In  the  area  of  phase  conjugate  optica  have  occurred  with  potential  for 
application  in  alsalle  guidance,  signal  processing  and  pattern  recognition,  and  tunable  filters  for  optical  counteraeaaurea. 
Considerable  progress  haa  been  aade  In  the  study  of  radiative  colllalonal  processes,  which  are  the  basis  of  short-wavelength 
lasers,  an  area  recently  Identified  by  the  Defense  Science  Board  as  having  exceptional  opportunity.  Several  research 
advances  have  been  aade  relating  to  lnforaatlon  display  and  aan-aachlne  Interface  (plaaaa  panels,  photorefractlve  effects, 
liquid  crystals,  electrolualneacence)  which  provide  options  for  fire  control  coaputera  and  signal  processing.  Fundsaental 
results  have  been  deteralned  relating  to  the  effect  of  surface'  roughness  on  the  notion  of  electrons  in  solids,  which  will 
have  bearing  on  aany  classes  of  electronic  devices  for  coaaand,  control,  and  coaaunlcatlons. 

2.  (U)  FY  1982 -FY  1984  Prograa:  Related  to  allllaeter  wave  systeas  for  obscured  visibility  operations,  research  will 

Include  further  exploration  of  concepts  leading  to  high-power,  stable,  and  tunable  sources  of  radiation,  continued 
developaent  of  the  data  base  upon  idiich  coaponent  design  Is  dependent,  and  with  Increasing  eaphasls  on  concepts  which  will 
enhance  coaponent  Integration  and  signal  processing  facility.  Techniques  relating  to  renote  sensing  with  lasers  will  be 
pursued  In  the  context  of  chealcal  and  biological  warfare.  Considerable  eaphasls  will  be  placed  on  the  use  of  laser  optics 
and  display  concepts  which  bear  on  aany  Issues  relating  to  fire  control.  Several  topics  In  solid  state  physics  and  atonic 
and  nolecular  process  will  sddress  the  fundsaental  basis  for  the  aechanisas  of  explosives,  amor,  penetrators.  Research 
will  be  pursued  related  to  the  Halts  of  speed  of  operation  and  sice  of  electronic  devices.  Mechanisna  for  the  control  of 
charge  In  repetitive  opening  electrical  switches  will  be  Investigated  In  view  of  the  need  to  take  advantage  of  Inductive 
energy  storage  and  several  applications  such  as  particle  bean  weapons,  nuclear  weapons  slnulatlon,  high- power  lasers,  and 
electroaagnetlc  gun  concepts.  Solid  state  physics  investlgstions  will  be  pursued  on  various  advanced  electronic  Mterlals 
such  as  Intercalated  structures  and  deep  electronic  traps  In  seaiconductors.  Several  efforts  will  be  alaed  toward  the 
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Improved  ayntheaia  of  advanced  electro-optic  materlala.  In  Flecel  Tear  1983,  major  emphaala  within  the  program  will  Include 
the  development  of  near  millimeter  wave  eourcea  for  the  obacured  vlalblllty  problem,  optical  proceaalng  for  image  and  elg- 
nala  analyala,  attempta  to  make  a  major  impact  on  the  problem  of  repetitively  awltchlng  algnlf leant  electrical  current  for 
prime  power  control,  and  efforta  connected  with  ultraamall  electronic  devicea.  Several  toplca  relating  to  the  dependence  of 
major  ayatema  on  optica  will  be  developed  including  tunable  laaeta  and  detectora,  and  unique  optical  proceaalng  methoda.  In 
Fiacal  Tear  1984,  aelccted  reaearch  toplca  will  be  puraued  in  the  area  of  atomic  and  molecular  phyalca,  electronic  and 
atructural  propertlea  of  condenaed  matter,  daaelcal  area*  of  phenomenology,  especially  optica,  and  croaa-diaclplinary 
toplca  auch  aa  electromagnetic  technology  and  electrical  and  magnetic  devicea  for  their  Impact  on  projected  Army  needa  for 
command,  control,  and  communlcatlona;  remote  aenalng;  intelligence,  aurveillance ,  and  target  acqulaltion;  electronic  war¬ 
fare,  fire  control;  development  of  advanced  materlala;  directed  energy;  armor  and  penetratora,  exploalve  and  ahock  phe¬ 
nomena;  and  man-machine  interface  technology. 

3.  (U)  Frogram  to  Completion:  This  is  a  continuing  program. 

4.  (U)  Major  Milestones:  Mot  applicable. 

5.  (U)  Ke eourcea  ,$  in  thousands) : 


FT  1981 
Actual 

FT  1982 

Estimate 

FT  1983 

Estimate 

FT  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

he 

Funds  (current  requirements) 
FUnda  (as  shown  In  FT  1982 

7036 

7919 

9128 

10125 

Continuing 

Mot  Applicable 

submission) 

7377 

9140 

9575 

- 

Continuing 

Mot  Applicable 

The  reduction  of  funds  In  FT  1981,  FT  1982,  and  FT  1983  la  a  result  of  reprograming  to  higher  priority  DOD  and  Army  require¬ 
ments  . 
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plication* 


A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  To  defend  againat  the  preaalng  threat  of  the  uae  of  chemical  agenta  by  an 
adveraaryaatrong  »nd  broad  technology  baae  la  eaaential.  Fundaaental  cheaical  lnveatlgatlona  are  required  to  provide 
for  the  tectmology  baae  to  aeet  Any  requlreaenta .  Through  inveatigation  of  the  aolacular  atructure  and  lnteractloaa  an 
can  fulfill  alaalon  goala  of  providing  reliable  and  faat  detection  and  Identification  aethoda  for  cheaical  agenta,  novel 
material*  to  uard  off  contaalnatlon  by  ngenta,  and  quick  and  effective  naana  to  decontaalnate  arena  affected  by  cheaical 
agenta.  Aalde  froa  the  cheaical  threat,  baalc  lnveatlgatlona  ere  required  In  aiaeroue  areaa  vital  to  Aray  technologlea 
auch  aa  In  the  coabuatlon  of  fuela  and  propellanta,  behavior  and  dealgn  of  axploalvea,  and  elactrochealcal  energy  coover- 
alon.  The  abort-  and  long-ten  probleaa  confronting  the  Any  are  reflected  In  the  fundaaental  and  applied  reaearch  plana 
developed  by  the  Any  laboratorlea  and  tha  atrategy  developed  for  our  prograa.  A  cloae  working  relatlonahlp  with  labora¬ 
tory  ataffa  la  aalntalned  through  working  group  aaetlnge  on  topical  probleaa  which  proaota  interface  with  the  acleatlflc 
con* unity  froa  both  the  Government  and  private  aector.  The  dialogue  eatebliahad  proaotea  the  developaeat  of  new 

acien title  areaa  at  the  laboratorlea  and  eaauraa  return  tranefer  of  technology  to  the  private  aector. 

B.  (U)  RELATED  ACTIVITIES:  The  chenlatry  prograa  la  doeely  coordinated  with  and  la  reapo naive  to  tha  reaearch  objec¬ 
tive*  of  the  pertinent  Any  laboratorlea.  Thia  la  daaooat rated  through  the  doee  relatlonahlp  of  the  prograa  to  tan  othar 
6. 11. 02. A  project*.  Cloae  coordination  and  lnfonation  exchange  are  maintained  with  othar  DoD  agenclea  aa  well  aa  with 
the  Environmental  Protection  Agency,  the  National  Aeronautic*  and  Space  Adalnatr atlon ,  the  National  Science  Foundation, 
the  Department  of  Energy,  and  the  Petroleum  Reaearch  Fund. 

C.  (U)  NONE  PERFORMED  BY:  Thia  prograa  la  managed  by  the  US  Any  Reaearch  Office,  Reaearch  Triangle  Park,  MC.  Tha  top 
five  contractor*  are:  Colorado  State  Unlvaralty,  Fort  Collina,  CO;  SRI  International,  Menlo  Park,  CA;  Unlveralty  of  Utah, 
Salt  Lake  City,  UT;  Unlveralty  of  California  (all  location*);  and  Unlveralty  of  Colorado,  Boulder,  00.  The  total  nuaber 
of  additional  contractor*  1*  93.  The  total  dollar  value  of  theae  additional  contract*  la  83,382,000. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prlot  Accompllahmenta:  One  of  the  moat  effective  nean*  to  deatroy  chemical  nerve  agent*  la  by 

oxidation  and  hydrolyala.  Conalderable  enhancement  of  auch  proceaaea  on  nerve  agent  almulant*  ha*  been  achieved  In  a  aye- 
ten  ualng  alkaline  hydrogen  peroxide  and  a  cationic  aurfactant.  A  new,  general  and  direct  ayntheai*  of  polyphoaphasane* 
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haa  been  dlacovered.  These  Inorganic  polymers  exhibit  aany  uaeful  properties  Including  lou-teaperature  flexibility,  flaae 
retardancy,  and  stability  to  ultraviolet  and  visible  radiation.  They  have  properties  uhich  nay  prove  uaeful  In  protection 
against  chenlcal  agents.  A  new  fast  method  to  follow  polyaerl ration  kinetics  using.  In  part,  laser  light-scattering  haa 
been  developed  peraltting  one  to  follow  the  extent  of  polyaerlsatlon,  molecular  weight  distribution  and  else  In  an  automa¬ 
ted  Banner.  Such  a  capability  should  result  In  considerable  cost  savings  In  production  processes. 

2.  (U)  FY  1982-PY  198A  Prograa:  The  expanded  FY82  prograa  In  the  Chenlcal  Defenae  area  will  lr elude  efforts  In 
rapid  detection  and  identification  of  agenta,  protective  materials  and  protection,  and  decontamination.  Studies  on  ultra¬ 
sensitive  proxlaate  and  reaote  sensing  devices  Including  solid  state  sensors,  self-regenerating  polyaerlc  films, 
self-decontaalnatlng  fllaa,  permeability  studies  In  membranes  and  fibers  are  Included.  Efforts  on  the  combustion  of  pro¬ 
pellants  and  explosives,  and  synthesis  of  new  energetic  materials  will  be  continued.  Continued  studies  In  the  combustion 
of  propellants  will  rely  upon  the  latest  sophisticated  nonlinear  optical  techniques  and  laser  diagnostics.  The  Impact  of 
Increased  availability  of  novel-boron  materials  for  use  as  additives  to  produce  low-flame  temperature  propellants  as  well 
as  rocket  propellants  will  be  assessed.  A  well-balanced  prograa  of  polymer  studies  focuaed  on  structure/ property  rela¬ 
tionships  will  continue  with  emphasis  for  new  work  In  tha  areas  of  elastomers  and  high  modulus  fibers  for  use  In  tank 
track  pads,  personnel  body  armor,  and  other  hlgh-strcas  environments.  A  strong  prograa  in  synthetic  chemistry  will  be 
maintained  to  yield  novel  materials  with  specialised  properties.  Fundamental  studies  of  processes  occurring  at  electrodes 
and  chemical  modification  of  electrodes  will  contribute  to  Increased  efficiency  and  reliability  of  power  sources. 

Continued  analysis  of  Army  research  and  development  programs  will  enable  us  to  maintain  cognisance  of  problem  areas  as 
they  develop  and  reorient  programs  to  be  responsive  to  new  Army  requirements  In  chemistry.  An  Increased  understanding  of 
catalysis  will  permit  additional  studies  applying  such  knowledge  to  ever-increasing  complex  and  practical  systems.  Includ¬ 
ing  new  high-energy  fuels  and  propellant  molecules,  new  and  less  polluting  chemical  procedures  to  replace  those  used  In 
aging  munitions  plants,  more  efficient  dispersal  of  propellant  energy,  and  new  fuel  cell  systems.  Impressive  correlation 
of  the  structure/property  relationships  In  polymers  will  permit  synthesis  of  property-specific  swterlals. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

4.  (U)  Major  Milestones:  Not  applicable. 
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5.  (U )  Resources  ($  In  thousands): 
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PY  1981 
Actual 

ROTE 

Funds  (current  requirements)  6868 
FUnds  (as  shorn  In  PY  1982 

sutalasion)  7051 


FY  1982 
Estimate 

Fy  1983 

Estimate 

Fy  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

9043 

10587 

11137 

Continuing 

Not  Applicable 

11849 

9246 

- 

Continuing 

Not  Applicable 

The  reduction  of  $183  thousand  la  FY  1981  is  e  result  of  reprograming  to  higher  priority  Arny  requirements.  The  decrease 
In  FY  1982  reflects  an  adjustment  In  the  large  Increase  in  funding  In  this  area  to  higher  priority  programs.  The 
Increased  FY  1983  funding  la  responsive  to  continued  requirements  for  CW/BW  Warfare  Defense  Research. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  serious  state  of  the  nation's  university  research  lnatruaentatlon  facil¬ 
ities  haa  affected  their  ability  to  conduct  high-quality  research  In  support  of  national  security.  Current  contract  pro- 
graas  are  not  adequate  to  renew  the  universities'  obsolete  research  lnatruaentatlon  facilities.  The  crisis  level  of  this 
Issue  has  been  docuaented  through  several  studies  organized  within  and  outside  of  the  Departaent  of  Defence  Including  the 
Interagency  Working  Group  on  University  Research  lnatruaentatlon,  the  1981  Defense  Science  Board  Suaaer  Study,  and  an  ana¬ 
lysis  conducted  by  DOD  agencies  that  find  university  research.  The  concern  over  the  capability  of  universities  to  conduct 
high-quality  research  In  support  of  national  security  has  also  been  of  concern  to  both  Houses  of  Congress.  This  progran 
would  aake  a  major  la pact  on  reversing  the  trend  of  the  growing  obsolescence  of  research  lnatruaentatlon  eaployed  to  address 
high-priority  Departaent  of  the  Amy  research  objectives. 

B.  (U)  RELATED  ACTIVITIES;  This  prograa  will  offer  critical  Support  to  the  acquisition  of  knowledge  In  the  physical 
sciences  and  engineering  that  are  directly  related  to  long-tem  Amy  probleas.  It  Is  closely  related  to  contract  research 
prograas  pursued  under  BH57,  Research  In  Scientific  Probleas  with  Military  Applications •  This  project  Is  closely  related  to 
efforts  by  the  Navy  and  the  Air  Force  to  upgrade  university  resesrch  lnatruaentatlon  facilities  under  grant  and  contract 
agreeaents.  There  exists  a  continuing  coordination  aacng  the  scientific  prograa  officers  of  the  three  Services  with  regard 
to  the  needs  of  research  lnatruaentatlon  by  university  grantees  and  contractors. 

C.  (U)  WORK  PERFORMED  BY:  This  will  be  a  prograa  of  grants  and  contracts  with  acadealc  institutions  aanaged  by  the  US 
Amy  Research  61 1 ice,  tesearch  Triangle  Park,  North  Carolina.  It  is  anticipated  that  the  facilities  of  approxlaately  125  of 
the  approxlaately  600  contractors  and  grantees  will  be  upgraded  under  this  prograa. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  end  Prior  Accoapllshaents:  Not  applicable  since  this  Is  a  new  prograa  In  FY  1983. 
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2.  (U)  FT  982-FY  1984  Prograa:  Research  Inatruaentatlon  will  be  used  to  upgrade  research  granta  and  contracts  in  the 

following  areas:  Chealcal  and  Biological  Defense:  chealcal  sensing,  detection,  Identification,  decontaalnatlon,  protective 
aaterlals,  ataospherlc  phenoaena,  biological  detection,  and  neurotranaalsalon.  Mobility  and  Installation  Energy:  engine 
coabustlon,  fuels,  batteries,  surface  mechanics  and  aaterlals.  Microelectronics  and  Opto-electronlcs :  electronic  devices, 
electronic  aaterlals,  and  Integrated  circuits.  Mllliaeter  Haves:  sources,  passive  coaponents,  signatures,  signal 
processing,  and  propagation.  Fire  control  and  ea bedded  computer  software:  laser,  electro-optic  processing,  signal 
processing,  algor 1 than,  and  software  efficiency.  Gun  Propulsion:  propellants,  blast,  electroaagnetlc  acceleration,  wear 
and  erosion  of  gun  tubes.  Coaaand,  Control,  Coaaunlcatlons ,  Intelligence,  Surveillance  and  Target  Acquisition:  cosaunlca- 
tlons  and  display  technology,  surveillance  and  target  acquisition,  raaote  sensing,  and  sapping .  Manufacturing  Technology: 
processing  aechanlsas,  nondestructive  evaluation,  testing,  and  quality  asaurance.  Research  Inatruaentatlon  will  also  pro¬ 
vide  support  for  selected  topics  In  the  areas  of  adverse  weather  research,  explosives  and  shock  phenomena,  vertical  lift, 
advanced  aaterlals,  air  defense,  araor  and  antlaraor,  directed  energy,  huaan  factors,  and  the  adverse  terrain  prograa. 


3.  (U)  Prograa  to  Completion:  This  Is  a  continuing  program  through  FT  1987. 

*•  (U)  Major  Milestones:  Mot  applicable. 

5.  (II)  Resources  (8  In  thousands): 


FT  1981 

FT  1982 

FT  1983 

FT  198* 

RDTE 

Actual 

Estimate 

Estlaate 

Eatlaate 

Funds  (current  requlreaents) 

0 

0 

10000 

10000 

Funds  (as  shown  In  FT  1982 
submission)* 

*Not  applicable.  This  Is  a  new  prograa  proposed  for  FT  1983. 


Total 

Additional  Eatlaated 

to  Completion  Cost 

30000  50000 
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i  '  "  1  1 

Project:  #  AH  60  Title:  Research  In  large  Caliber  Aftnti 

Program  Element :  #  6.11. 02. A  Title:  Defense  Research  Sclenceo 

DOD  Mission  Areal  1310  -  Defense  Reaearch  Bud fte t  Activity:  >1  -  Technology  Base 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Research  In  large  Caliber  Armaments  supports  the  Army's  at  aaent  development 
programs  In  scientific  areas  of  unique  Aray  need  In  order  to  establish  a  basis  for  the  development  of  sour J  future  weapons 
and  munitions.  It  consists  of  reaearch  in  the  following  scientific  areas:  energetic  materials  (explosives,  propellants, 
and  pyrotechnics)  and  physics  of  armament  (physics  of  failure  and  reliability,  armament  materials,  systems  structural  ana¬ 
lysis,  and  munitions).  In  energetic  materials,  the  thrust  Is  toward  development  of  new  materials;  understsndlng  their 
behavior  upon  Ignition,  Initiation,  combustion,  and  detonation;  and  their  effects  and  degradation  to  permit  safer,  more 
efficient  and  effective  development,  manufacture,  use,  and  disposal  of  munitions.  With  regard  to  new  energetic  materials, 
emphasis  is  on  the  development  of  explosives  and  propellants  of  reduced  vulnerability,  of  explosives  for  use  In  munitions  of 
Increased  capability  to  penetrate  armor,  and  of  pyrotechnics  as  decoys  to  defeat  heat-seeking  missiles.  In  the  area  of 
Physics  of  Armament,  emphasis  Is  upon  the  synthesis/characterization  of  new  materials  for  armament ,  the  development  of  the 
base  technology  to  extend  the  llfe-llmltlng  procesaes  and  reliability  of  armament  In  such  areas  as  wear  and  erosion  of  gun 
barrels,  the  development  and  exploitation  of  analytlcal/experlnencal  methods  to  define  the  response  of  armament  systems  and 
structures  of  their  envlroimient  In  order  to  formulate  the  basis  for  new  design  methodology  and  principles,  and  fundamental 
approaches  for  enhancing  the  lifetime  and  accuracy  of  gun  tubea  and  for  more  efficient  recoil  mechanisms  and  mounts. 

B.  (U)  RELATED  ACTIVITIES:  Related  reaearch  Is  performed  by  the  Navy,  Air  Force,  National  Aeronautics  and  Space 
Administration,  and  the  Department  of  Energy.  Coordination  Is  accomplished  by  program  reviews,  exchange  of  program  data 
sheets,  research  and  technology  resumes,  technical  reports,  and  liaison  and  attendance  at  scientific  meetings  and  confer¬ 
ences.  At  the  Office  of  the  Secretary  of  Defense  level,  coordination  Is  schleved  through  active  participation  In  Joint 
Technical  Coordinating  Groups  and  program  reviews  sponsored  annually  by  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering.  Broader,  multinational  coordination  la  achieved  through  joint  participation  of  Australia,  Canada, 
the  United  Kingdom,  and  the  United  States  In  The  Technical  Cooperation  Program,  and  by  data  exchange  agreements  on  various 
aspects  of  the  program.  This  project  Is  closely  coordinated  with  Program  Element  6. 11. 02. A,  Project  AH43,  Research  In 
Ballistics;  6. 11. 02. A,  Project  AH61 ,  Research  In  Plre  Control  and  Small  Caliber  Armament;  and  Program  Element  6. 26.03. A, 
Large  Caliber  and  Nuclear  Armaments  Technology.  The  objectives  of  this  project  are  also  supported  by  contracts  and  grants 
placed  by  the  Army  Research  Office  under  Project  BH57,  Research  in  Scientific  Problems  with  Military  Applications,  In 
Program  Element  6. 11. 02. A. 
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C.  (U)  WORK  PERFORMED  BY:  Thla  project  It  managed  and  directed  by  the  Large  Caliber  Weapon  Systems  Laboratory  at  Dover, 
NJ.  The  In- House  tcTenFITic  efforts  are  performed  at  Large  Caliber  Weapon  System  laboratory  and  Benet  Weapons  laboratory 
at  Watervllet,  HI,  Augmentation  of  the  in-house  effort  Is  accomplished  through  contracts  and  grants  with  industry,  uni¬ 
versities,  and  other  government  agencies.  The  top  six  contractors  that  will  receive  money  under  this  project  are: 
Geo-Centers,  Inc.,  Newton  Palls,  MA;  New  York  State  University,  Albany,  NY;  Iowa  University,  Ames,  1A;  General  Electric 
Corporation,  Burlington,  VT;  Stanford  Research  International,  Menlo  Park,  CA;  Princeton  Combustion  Research,  Princeton,  NJ; 
and  Rensselaer  Polytechnic  Institute,  Troy,  NY.  An  additional  10  contractors  will  receive  funds  totaling  approximately 
$300,000  under  this  project. 

D.  (U)  PROGRAM  ACCOMPLISWENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Fundamental  research  aimed  at  reducing  the  aenaitlvity/vulnerablllty  of 

exploalves/propellanta  has  provided  the  following  Information:  A  molecular  modification  of  cyclotrlmethylenetrlnltrnmlne 
(RDX)  has  been  synthesised  dilch  is' three  times  as  Insensitive  aa  RDX  at  only  IX  penalty  In  output.  We  are  currently 
assessing  the  toxicological  hazard  of  thla  material.  If  the  hazard  la  tolerable,  process  development  studies  will  begin. 

Two  patent  disclosures  were  filed  on  methods  of  eliminating  the  phase  transition  In  ammonium  nitrate  (AN)  which  leads  to 
dimensional  Instability  in  AN-based  explosive  formulations.  Both  methods  use  small  percentages  of  cheap,  readily  available 
materials  as  additives.  Calculations  have  shown  that  replacing  up  to  20X  of  the  RDX  in  Composition  B  with  AN  will  have  no 
adverse  effect  on  performance,  yet  will  reduce  the  cost  of  the  fill.  BLAKE  code  calculations  indicated  that  methylglucoslde 
azldonltrates  should  prove  to  be  highly  attractive  Ingredients  In  high-force,  cool-burning  artillery  and  tank  propellants. 

A  new  mathematical  model  of  propellant  combustion  was  developed  and  successfully  predicted  experlmentsl  data  obtained  at  the 
Naval  Surface  Weapons  Center.  In  the  area  of  enhanced  explosive  output  for  greater  armor  defeat  capability,  dlnitrocubane 
and  a  number  of  other  high-density  Intermediates  were  successfully  synthesized.  These  Intermediates  are  milestones  along 
the  way  to  preparation  of  octanltrocubane ,  an  explosive  predicted  to  exceed  the  power  of  KMX  by  as  much  as  50X. 

Experimental  techniques  were  set  up  to  determine  the  performance  of  these  super-energetic  explosives  In  shaped-charge  appli¬ 
cations.  An  atmosphere  chamber  and  a  microprocessor-controlled  Infrsred  (IR)  radiometer  were  placed  in  operation  for  exa¬ 
mination  of  pyrophoric  compositions  for  use  In  IR  decoy  systems.  Prior  efforts  have  resulted  in  a  new  form  of  ductile  chro¬ 
mium  and  development  of  a  molten  salt  deposited  tantalum  coating  for  enhancing  erosion  reslstsnce.  Both  developments  have 
been  tranalated  to  Advanced  Development.  In  FY81  a  new  form  of  crack-free,  high-strength  chromium  was  synthesized  and  auc- 
ceasfully  deposited  by  ion  sputtering.  In  the  search  for  high-temperature,  wear-resistant  coatings,  a  technique  for 
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synthesising  aaorphous  powders  using  spontaneous  decomposition  fron  electroless  baths  was  developed  which  Is  far  superior  to 
rapid  solidification  techniques  and  recovery  temperatures  of  1200°K  achieved  with  the  presently  used  tungaten-lron  alloy. 
Exploitation  of  the  principle  of  laminate  materials  has  resulted  In  an  aluminum  titanium  material  with  a  221  Increase  In 
effectiveness  against  ballistic  pentratlon  and  a  501  increase  In  residual  fatigue  strength  as  compared  to  rolled  homogeneous 
steel.  In  search  of  design  methodology  to  enhance  accuracy,  the  source  of  the  major  discrepancy  between  predicted  and  mea¬ 
sured  dynamic  muzzle  motion  has  been  Isolated.  A  new  concept  for  the  handling  of  residual  stresses  In  fracture  mechanics 
analysis  using  thermal  simulation  has  been  developed.  A  composite  depleted  uranium-tungsten  filament-reinforced  penetrator 
material  with  Increased  dynamic  yield  strength  has  been  successfully  formed  by  extrusion. 

2.  (U)  FY  1982-FY  1984  Program:  Other  molecular  modifications  of  existing  exposure  (RDX  and  MX)  shall  be  synthesized 

and  evaluated  as  to  sensitivity,  toxicological  hazard,  and  produciblllty.  A  detonation  calorimeter  will  be  designed,  con¬ 
structed,  and  calibrated  for  use  In  assessing  the  effectiveness  of  additives  designed  to  enhance  the  outpuc  of  AM-baaed  ex¬ 
plosives.  Methylglucoslde  azldonltrates  are  being  synthesized  as  candidate  propellant  Ingredients  and  evaluated  as  to  lgnl- 
tablllty,  vulnerability,  and  stability.  The  crystallographic  structure  of  nitrocellulose  will  be  determined.  laser  spec¬ 
troscopy  are  to  be  used  to  Investigate  the  temperature  and  species  profiles  of  propellant  flames.  A  ballistic  compressor 
shall  be  used  to  study  the  equation  of  state  of  propellant  gases  under  high  pressure.  In  the  area  of  enhanced  explosive 
output,  1,3,5,7-tetranltrocubane  and  several  other  polynltropolyhedranes  will  be  synthesized  aa  Intermediates  In  the  prepa¬ 
ration  of  octanltrocubane.  Techniques  for  study  of  shaped  charge  Jets  are  being  made  operational  for  use  In  the  study  of 
munitions  containing  hlgh-denslty  super-energetic  explosives.  Energetic  polymers  are  to  be  explored  for  use  with  explosive 
formulations  containing  super-energetic  fillers.  Radiation  curing  of  explosive  and  propellant  formulations  Is  to  be 
explored  to  take  advantage  of  the  enhanced  dimensional  stability  and  produciblllty  afforded  by  this  process.  Work  shall 
continue  In  order  to  Improve  the  produciblllty  and  safety  of  Composition  B  as  an  explosive  fill.  For  enhancing  the  erosion 
resistance  of  cannon,  studies  concentrated  on  current  modulation  In  electroless  deposition  to  form  multiplex  structures  In 
chromium  and  characterization  of  lon-deposlted  coatings  In  small  samples  shall  continue.  Effects  of  dissolution  of  copper 
In  bismuth  and  lead  compounds  aa  more  effective  decopperlng  agents,  and  research  Into  the  relationship  between  friction, 
material  transfer,  and  wear  in  sealing  materials  shall  continue  to  be  explored.  With  the  finalization  of  the  characteriza¬ 
tion  of  Interface  properties  versus  ballistic  performance  and  fatigue  behavior,  the  laminate  material  technology  will  be 
translated  to  6.2.  The  establishment  of  the  relationship  between  composition,  morphology,  and  exclusion  of  field  for  CdS 
and  efforts  to  Increase  the  Tc  of  metal  hydrides  through  higher  metal  alloy  content  are  being  pursued.  In  structural 
mechanics,  efforts  continue  to  Isolate  the  physical  variables  contributing  to  dynamic  response,  to  develop  a  new  dynamic 
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models  utilizing  Heralte  polynomial  approaches,  and  into  the  modeling  of  blast  using  Harten'a  Method  of  Artificial 
Compression.  Efforts  also  continue  in  the  development  of  a  one-dimensional,  steady-flow  model  for  recoil  orifice  design.  A 
new  initiative  in  the  development  of  numerical  solutions  for  large  plastic  flow  involving  temperature  will  be  undertaken. 
Pursuit  of  enhanced  launch  integrity  and  performance  of  munitions  Includes  initiation  of  study  of  the  mechanisms  of  delayed 
fracture  of  penetrator  materials,  the  development  of  the  equation  of  state  of  depleted  uranium,  and  the  Identification  of 
the  source  of  anomalous  lattice  vibration  as  a  function  of  pressure  in  explosives.  Characterization  of  higher  volume 
fraction  tungsten  filament  reinforced  with  depleted  uranium  will  be  undertaken.  The  detonation  calorimeter  will  be  used  to 
evaluate  the  effect  of  various  additives  on  the  rate  of  release  of  explosive  energy  from  samonlum  nitrate-based  explosive 
formulations.  Hew  ingredients  will  continue  to  be  synthesized  and  evaluated  as  propellant  ingredients,  and  work  will  con¬ 
tinue  to  develop  propellants  with  lower  flame  temperatures,  signatures,  and  eroslvlty.  Research  into  the  fundamentals  of 
explosive/propellant  initiation/ ignition  and  detonation/combustion  will  continue  using  the  lstest  diagnostic  techniques. 
Efforts  to  synthesize  octanltrocubane  and  related  high-density,  high-output  explosives  will  continue.  A  mathematical  model 
will  be  developed  to  describe  the  process  of  casting  Composition  i  into  large  caliber  shells,  which  will  allow  optimization 
of  parameters  for  crack-free  casts.  Energetic  polymers  designed  for  radiation  curing  of  explosive  or  propellant  charges 
will  be  developed.  The  characterization  and  quantification  of  parameters  for  optimal  chromium  properties  under  Interrupted 
deposition  will  be  completed  and  transitioned  to  exploratory  development.  The  causes  and  development  of  a  remedy  for  B 
phase  formulation  in  tantalum  will  be  undertaken  along  with  examination  of  ion  sputtering  of  molybdenum  and  molybdenum 
alloys,  and  synthesis  of  molybdenum  alloy  liners  by  rapid  solidification  technology.  Enhancement  in  wear  will  be  pursued 
through  study  of  mechanisms  of  metal  transfer  as  a  function  of  surface  protection  and  alloy  content.  Design  of  a 
carbonate-baaed  decopperlng  agent  will  be  completed.  Coatings  synthesized  from  amorphous  powder  will  be  characterized  and 
attempts  to  extend  tsntalum  continued.  Control  of  morphology  to  control  linear  conductivity  in  cadmium  sulfide  and  high 
technlclum-palladlum  base  hydrides  through  higher  metal  and  hydrogen  control  will  be  attempted.  The  impact  of  projectile 
spin  and  eccentricity  on  dynamic  response  will  be  quantified,  and  efforts  initiated  into  the  study  of  lntedractlon  of  shock 
waves  and  defects.  A  study  will  be  initiated  on  the  development  of  numerical  methods  for  elastlc-vlsco-plastlc  behavior  and 
blast  modeling  techniques  incorporating  chemical  interaction  undertaken.  Delayed  fracture  studies  in  penetrator  materials 
will  concentrate  upon  speciea  identification,  composite  technology  and  the  potential  of  tungsten-alloy  high-toughness  fila¬ 
ments.  Equation  of  state  study  of  tungsten  alloys  will  be  initiated  and  effects  of  pressure  on  thermodynamic  and  kinetic 
varlablea  in  explosives  continued.  During  FY  1984,  the  Insensitive  High  explosives  and  Propellants  program  will  be  brought 
to  a  close.  Emphasis  will  shift  to  formulations  designed  for  Improved  output  and  enhanced  produclblllty,  which  will  be 
based  on  new  materials  such  as  octanltrocubane  and  cellulose  azide  or  azldo-nltrate.  Energetic  polymers  adapted  to 
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radiation  curing  will  be  developed  aa  binders  for  such  formulations.  Work  will  continue  In  order  to  understand  the 
fundamentals  of  explosive/propellant  initiation/ Ignition  and  detonation/coabustion.  Propellants  with  higher  force,  lower 
f lane  temperatures  and  signature  will  also  be  a  major  goal .  Energetic  materials  which  can  serve  as  structural  elements  in 
munitions  to  save  weight  will  be  sought .  Study  to  enhance  eroalon  resistance  will  concentrate  on  species  additions  to  chro¬ 
mium  and  molybdenum  alloy-based  coatings  and  liners.  Emphasis  will  be  placed  on  boundary  layer  lubrication  as  a  means  of 
reducing  metal  transfer,  and  theoty  of  amorphous  state  and  characterisation  of  properties  of  amorphous  materials  continued. 
Search  for  other  pressure-synthesised ,  high-temperature  superconducting  materials  will  be  pursued.  Efforts  will  be  initia¬ 
ted  Into  the  principle  of  optical  logic  materials /devices  aa  substitutes  for  electronic  circuits  and  shock  wave  amplifica¬ 
tion  In  semiconducting  materials  by  magnetic  fields.  Experimental  measurement  of  factors  contributing  to  dynamic  response 
will  be  completed,  and  development  of  a  usable  design  model  initiated.  Investigation  will  continue  Into  dynamic  behavior  of 
defects  »d  numerical  methods  for.  elaatic-viaco-plastlc  behavior.  Attempts  to  reduce  muzsle  blast  by  energy  removal  will  be 
in*  iited  along  with  new  data  atructures  of  numerical  programing  and  principles  of  recoil  energy  absorption  and  conversion. 
Efforta  in  delayed  fracture  in  penetrator  materials  will  emphasise  protection  approaches.  The  study  of  ba  llatlc  perform¬ 
ance  of  composite  penetrator  material  will  be  continued,  with  new  initiatives  into  high-preeaure  synthesis  >f 
hlgh-energy-densit,’  explosives  and  definition  of  shock  behavior  of  interfaces  in  composite  materials. 

3.  (0)  Program  to  Completion:  This  ia  a  continuing  program. 

4.  (0)  Major  Hiieatonea:  Not  Applicable 
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Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

5069 

5652 

6729 

7252 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 
submission) 

5319 

6274 

7200 

Continuing 

Not  Applicable 

(1)  The  decreases  In  FY  1981,  FT  1982,  and  FT  1983  are  due  to  reprograming  of  funds  to  higher  priority  Army  programs. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Basic  reaearch  on  allltary  disease.  Injury,  and  health  hazards  Involves  a 
variety  of  medical  research  disciplines.  Three  types  of  disease  severely  affect  coabat  effectiveness  of  the  soldier:  (1) 
endemic  problems  in  a  deployment  area  (e.g.,  malaria);  (2)  diseases  associated  with  mobilization  (e.g.,  meningitis);  and  (3) 
diseases  caused  by  blologlcsl  warfare  (BW)  agents  (e.g.,  yellow  rain  and  botulism).  Research  la  required  to  develop  drugs 
and  vaccines.  Research  on  military  Injury  considers  that  delay  in  treatment  of  casualties  leads  to  prolonged  shock,  pro¬ 
gressive  infection,  intestinal  perforation,  and  subsequent  kidney  failure.  Areas  of  critical  concern  are  cell  energy  and 
oxygen  use,  hormone  alterations,  immunity,  circulatory  regulation  and  cell  structure  organization,  and  disruption  following 
these  types  of  injury;  the  mechanisms  of  these  alterations  must  be  identified  to  develop  measures  to  reduce  disability  and 
death.  Reaearch  on  health  hazards  of  military  materiel  and  on  medical  factors  which  limit  soldier  effectiveness  defines 
physiological  stresses  and  behavioral  decrements  resulting  frw  heat,  cold,  and  high  terrestrial  elevation  or  from  stress 
(e.g.,  toxic  gases,  blast  overpressure,  vibration,  Impact,  and  noise)  idilch  accompany  the  operation  of  weapons  systems. 
Studies  are  also  conducted  on  factors  which  limit  soldier  performance  (e.g.,  combat  stress,  continuous  operations,  rapid 
translocation)  or  enhance  it  (e.g.,  physical  fitness  and  various  forms  of  exercise).  Dentil  Injury  resesrch  is  conducted  to 
identify  and  investigate  methods,  materials,  and  equipment  for  the  prevention  and  treatment  of  maxillofacial  injury  and  com¬ 
bat  dentistry.  Research  supported  by  this  project  will  also  provide  information  required  for  the  development  of  pretreat¬ 
ment,  prophylactic,  antidotal,  therapeutic,  and  casualty  decontamination  compounds  for  protection  from  chemical  warfare 
agents. 

B.  (U)  RELATED  ACTIVITIES:  Research  is-  performed  in  support  of  Army  Program  Elements  6. 27. 34. A,  Medical  Defense  Against 
Chosical  Agents;  6. 27. 70. A,  Military  Disease  Hazards  Research;  6. 27. 72. A,  Combat  Casualty  Care  Technology;  6.27. 75. A,  Combat 
Maxillofacial  Injury;  6. 27. 77. A,  Systems  Health  Hazard  Prevention  Technology;  6. 37. 32. A,  Combat  Medical  Materiel;  6. 37. 50. A, 
Drug  and  Vaccine  Development;  6. 37. 31. A,  Medical  Defense  Against  Chemical  Warfare;  6. 37. 64. A,  Medical  Chemical  Defense  Life 
Support  Materiel;  and  6.47. 17. A,  General  Combat  Support.  Coordination  of  research  programs  with  the  Air  Force,  Navy, 
Uniformed  Services  University  of  the  Health  Sciences,  and  with  other  governmental  agencies,  including  the  National 
Institutes  of  Health,  and  Department  of  Health  and  Human  Services,  precludes  duplication  of  effort  through  evaluation  by  the 
Armed  Services  Biomedical  Research  Evaluation  and  Management  (ASBREM)  Committee. 

C.  (U)  WORK  PERFORMED  BY:  Approximately  81  percent  of  this  research  program  is  conducted  by  laboratories  of  the  US  Army 
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DOD  Mission  Areal  1510  -Defense  Research  Budget  Activity:  ft  -  Technology  Base 

Medical  Reaearch  and  Developaent  Command:  the  Walter  Reed  Army  Institute  of  Research,  Washington,  DC;  US  Army  Medical 
Research  Institute  of  Infectious  Diseases,  Fort  Detrick,  Frederick,  MD;  US  Army  Research  Institute  of  Environmental 
Medicine,  Natick,  KA;  US  Army  Aeronedical  Research  Laboratory,  Fort  Rucker,  AL;  US  Army  Institute  of  Surgical  Research,  Fort 
Sam  Houston,  TX;  Letteraan  Army  Institute  of  Reaearch,  Presidio  of  San  Francisco,  CA;  US  Army  Institute  of  Dental  Research, 
Washington,  DC;  US  Aray  Medical  Research  Institute  of  Chemical  Defense,  Aberdeen  Proving  Ground,  MD;  US  Army  Bioengineering 
Research  and  Developaent  laboratory,  Fort  Detrick,  Frederick,  MD;  and  overseas  special  foreign  activities  of  the  Walter  Reed 
Aray  Institute  of  Research  located  In  Thailand,  Malaysia,  Germany,  Brasil,  and  Africa.  Approxlaately  19  percent  of  the 
reaearch  la  performed  under  contracts  with  universities,  nonprofit  organisations,  and  Industry.  The  five  top  contractors 
are  Lovelace  Biomedical  and  Environmental  Research  Institute,  Inc.,  Albuquerque,  HI;  Bio  Med,  Inc.,  College  Park,  MD;  IIT 
Research  Institute,  Chicago,  1L;  USEPA  Health  Effects  Research  laboratory.  Research  Triangle  Park,  NC;  and  JAYCOR,  Inc.,  Del 
Mar,  CA.  There  are  A6  other  contractors  funded  by  approxlaately  $2,688,282. 

D.  (U)  PROGRAM  ACCOM PLISIMEWTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  In  military  Infectious  diseases,  methodology  to  distinguish  the  three  dif¬ 
ferent  organlsas  that  cause  lelshasnlasls  (kala  asar  or  orientsl  sore)  was  developed;  a  nerve  cell  model  was  developed  to 
define  ae chan Isas  of  Intoxication  by  botulism  and  other  neurotoxlns  of  potential  BW  Importance,  and  the  Infectious  hepatitis 
virus  was  successfully  grown  In  culture.  In  combat  casualty  csre.  Thyrotropin  Releasing  Horaone  (TRH)  has  been  shown  to  be 
effective  In  the  treataent  of  septic  and  hemorrhagic  shock;  ensyae  Barkers  to  detect  gastrointestinal  Injury  from  blast 
effects  have  been  Identified,  and  models  were  developed  to  Investigate  molecular  and  cellular  changes  In  acute  kidney  fail¬ 
ure.  In  aysteas  health  hazard  research,  short-ten  tumor  toxicity  tests  were  developed  to  sensitively  and  accurately  pre¬ 
dict  the  tumor-producing  potential  of  militarily  relevant  chemicals;  a  blast  overpressure  dose  response  curve  of  laryngeal 
Injury  In  an  animal  model  was  completed,  and  the  relationship  between  peak  pressure  and  niaiber  of  exposures  from 
blast-producing  weapons  was  evaluated.  In  maxillofacial  injury,  a  strong  Inhibitor  of  bone  dissolution  was  detected  and 
partly  characterized,  and  a  surface  application  of  alcroencspsulated  antibiotic  formulation  successfully  controlled  immedi¬ 
ate  poat-trauaa  wound  Infection  for  14  days  In  experimental  animals.  In  aedlcal  chealcal  defense,  tentative  evidence  was 
found  that  nerve  agent  causes  nerve  degeneration  In  specific  areas  of  the  brain,  and  the  central  nervous  aystea  centers 
Involved  In  respiration  were  found  to  be  aore  sensitive  to  nerve  agent  poisoning  than  the  peripheral  respiratory  centers. 
Indicating  that  nerve  agents  are  aore  centrally  active  than  previously  believed. 
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2.  (U)  FT  1982-FT  1984  Prograft:  Research  on  medical  defense  against  biological  toxins  and  alcroblal  agents  of  BW 

Importance  will  be  expanded.  Techniques  for  growing  organisms,  mechanisms  of  transmission  of  biological  agents,  and  physi¬ 
cal/  chemical  properties  of  toxins  will  be  determined.  Rapid  identification  techniques  and  diagnosis  for  a' wide  range  of  W 
agents  and/or  diseases  will  be  developed.  Identification  of  components  of  hlgh-hazard  viruses  will  be  done  as  groundwork 
for  future  drugs  and  vaccines.  The  actions  of  experimental  antlparasltlc  liposomes  as  drug  carriers  and  their  effects  on 
parasite  metabolism  will  be  further  elucidated.  Research  will  continue  on  defining  genea  of  enteric  bacteria  which  cause 
dysentery.  Personnel  to  be  utilized:  149  professional  and  216  support.  Basic  information  to  develop  Improved  techniques 
for  patient  resuscitation,  stabilization,  healing,  and  treatment  will  be  determined.  Methods  of  prevention  or  reversal  of 
shock  and  attendant  renal  failure  will  be  continued.  Personnel  to  be  utilized:  83  professional  and  104  support.  In  weapon 
systems  health  hazard  research,  elactrophyslologlcal  studies  of  mechanisms  of  Injury  from  low-frequency  noise  will  be  com¬ 
pleted.  The  auditory  and  nonaudltory  effects  of  blast  overpressure  will  continue  to  be  studied.  Basic  microwave  and  laser 
radiation  Investigations  will  be  continued.  The  Impact  of  climatic  stresses  and  fatigue  on  psychological  functions  In 
military  tasks  such  as,  vigilance,  computation,  fine  motor  coordination,  and  sensory  perception  will  be  assessed.  *) 

Relationships  between  stress,  aggression,  and  fatigue  on  aoldler/mllltary  unit  breakdown  will  be  examined.  Personnel  to  be  \  / 

utilized:  94  professional  and  117  support.  Efforts  In  maxillofacial  Injury  will  concentrate  on  laboratory  and  clinical  “ 

studies  In:  development  of  blocompatlble ,  biodegradable,  and  nonbtodegrsdsble  materials  for  repair  of  maxillofacial  wounds 
and  hollow-organ  replacement.  Personnel  to  be  utilized:  8  professional  and  14  support.  In  the  chemical  defense  area, 
major  scientific  thrusts  will  be  In:  neuropatho logic,  pharmacologic,  physiologic,  and  biochemical  effects  of  chemical  war¬ 
fare  agents  In  the  central  nervous  system  to  understand  both  their  Incapacitating  and  lethality  mechanisms.  Personnel  to  be 
utilized:  38  professional  and  61  support. 


3.  (II)  Program  to  Completion:  This  Is  a  continuing  program. 

4.  (U)  Major  Milestones;  Hot  applicable. 
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Title:  Research  on  Military  Disease,  Injury  and  Health  Hasarda 
Title:  Defense  Research  Sciences 

Budget  Activity:  #1  -  Technology  Baae 


FT  1981 
Actual 

FT  1982 
Estimate 

FT  1983 
Estimate 

FT  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

>TE 

Funds  (current  requirements) 

22723 

35764* 

44112** 

50702 

Continuing 

Not  Applicable 

Funds  (as  show  In  FY  1982 
submission) 

22273 

39922 

32600 

_ 

Continuing 

Not  applicable 

*  The  reduction  In  funding  la  due  to  Congreaalonal  decrements* 

**  Increase  of  $11*5  million  due  to  the  FT  1982  Budget  Amendment  to  the  Expansion  of  Chemical  Harfare/Chemlcal  and  Biological 
Defense  (CW/CBD)  Basic  Research  and  to  the  consolidation  of  the  Army  and  Navy  Infectious  disease  research  programs 
as  directed  by  Congress. 
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Project:  #AO  Title:  Military  Disease  Hazards  Research 

Project:  tlSlO  Title:  Research  on  Military  Diseases,  Injury  and 

Health  Hazards 

Prograa  Eleaent:  6. 11.02. A  Title:  Defense  Research  Sclencea 

DOD  Mission  Area”  ISlO  -  Defense  Research  Budget  Activity:  II  -  Technology  Base 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  technical  area  provides  the  science  base  upon  which  the  Army  nedlcal 
research  prograa  In  Infectious  diseases  Is  founded.  Basic  Investigations  are  conducted  In  a  broad  range  of  nedlcal  sciences 
designed  to  result  In  control  or  ellainatlon  of  infectious  disease  as  ailltary  mobilization  and  deployment  problems.  Those 
diseases  tdilch  most  severly  affect  the  canbat  effectiveness  of  the  soldier  receive  priority.  This  technical  area  also 
Includes  the  science  base  necessary  to  develop  adequate  nedlcal  defense  against  biological  warfare  (BW)  agents. 

B.  (U)  RELATED  ACTIVITIES:  Research  projects  In  the  science  base  normally  progress  Into  Program  Element  6.27. 70. A, 
Military  Disease  Hazards  Technology  (which  consists  of  two  projects:  A870,  Risk  Assessment  of  Military  Disease  Hazards,  and 
A871,  Prevention  of  Military  Disease  Hazards).  Froa  there,  promising  technology  moves  Into  Prograa  Eleaent  6. 37. SO. A,  Drug 
sod  Vaccine  Development  (td»lch  consists  of  the  single  project  D808,  Drug  and  Vaccine  Developaent ) .  Coordination  pf  projects 
aaong  the  prograa  eleaents  la  achieved  by  the  Commander  and  staff  of  the  US  Army  Medical  Research  and  Developaent  Coaaand 
(USAMRDC) .  Army  representation  on  Department  of  Defense  (DOD)  coordinating  committees  and  other  government  agency  councils 
Insures  that  the  Army's  aedlcal  research  prograa  complements  the  work  of  other  Federal  medical  Institutions.  Overall  review 
and  control  of  DOD'a  aedlcal  research  was  brought  under  centralized  management  In  FY  1981  by  the  formation  of  the  Armed 
Services  Biomedical  Research  Evaluation  and  Management  (ASBREM)  Committee.  Joint  Technology  Coordinating  Groups  (JTCG)  were 
established  to  Insure  effective  management  at  the  Investigative  level.  Two  JTCG  review  research  within  the  Army's  Military 
Disease  Hazards  Research  Program.  They  are  the  JTCG  for  Infectious  Diseases  of  Military  Relevance  (JTCG/IDHR)  and  the  JTCG 
for  Medical  Biological  Warfare  Defense  (JTCG/MBWD) .  The  mission  of  these  JTCG  has  been  established;  It  Is  to:  (1)  assess 
and  prioritize  disease  threats,  recommend  research  efforts  to  counter  Identified  threats,  and  analyze  the  resources 
available  to  meet  these  research  requirements;  (2)  recommend  lnterservlce  distribution  of  responsibility  for  program  execu¬ 
tion,  changes  In  program  direction  or  emphasis,  new  Initiatives,  and  other  matters  dealing  with  program  requirements  and 
relevance;  and  (3)  review  and  coordinate  disease  research  and  development  programs.  Duplication  of  effort  Is  avoided.  The 
World  Health  Organization  (WHO)  serves  as  the  de  facto  International  clearinghouse  for  aedlcal  Information;  Army  scientists 
serve  as  consultants  to  WHO  and  have  ready  access  to  Its  studies,  reports,  and  publications.  In  addition,  other  coordi¬ 
nation  Is  accomplished  through  normal,  routine  means,  such  as  exchange  of  reports  among  staff  and  laboratory  organizations, 
site  visits  by  project  officers,  distribution  of  research  and  technology  resumes,  etc. 


UNCLASSIFIED 


UNCLASSIFIED 


Project:  lAO 
Project:  IBSIO 

Prograa  Element :  #6. 11. 02. A 

DOD  Mission  Areal  #510  -  Defense  Research 


Title:  Military  Disease  Hazards  Research 

Title:  Research  on  Military  Diseases,  Injury  and 
Health  Hazards 

Title:  Defense  Research  Sciences 

Budget  Activity:  #  1  -  Technology  Base 


C.  (U)  WORK  PERFORMED  BY:  Approximately  67  percent  of  the  research  prograa  Is  conducted  by  four  Aray  laboratories: 

Walter  Reed  Atmy  Institute  of  Research,  Washington,  DC;  the  US  Aray  Medical  Research  Institute  of  Infe'ctlous  Diseases,  Port 
Detrlck,  Frederick,  MD;  the  US  Aray  Medical  Bioengineering  Research  and  Developnent  Laboratory,  Fort  Detrlck,  Frederick,  MD; 
the  Letteraan  Aray  Institute  of  Research,  Presidio  of  San  Francisco,  CA.  The  reaalnlng  33  percent  of  the  work  Is  conducted 
under  contracts  with  Industries,  universities,  and  nonprofit  organizations.  The  top  five  contractors  are  the  University  of 
Alabaaa,  Blralnghaa,  AL;  the  University  of  Maryland,  Baltimore,  MD;  Baylor  University,  Houston,  TX;  Harvard  University, 
Caabrldge,  MA;  and  the  University  of  Oregon,  Portland,  OR.  Nineteen  other  contractors  also  are  funded  In  the  aaount  of 
$1,033,876. 


D.  (U)  PROGRAM  ACCCHPLIStHENTS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  A  aethod  to  separate  and  identify  the  three  different  organisms  that  cause 
lelahaanlasls  (kala  azar  or  oriental  sore),  a  threat  to  troops  deployed  In  the  Middle  East,  Southwest  Asia,  and  Africa,  was 
developed.  A  new  essay  procedure  for  quantification  of  viral  antigen  and  antibodies  was  developed.  A  nerve  cell  model  was 
designed  that  aakes  It  possible  to  study  botullsa  toxin  and  other  neurotoxins  of  potential  BW  laportance.  The  virus  that 
causes  Infectious  hepatitis  was  successfully  replicated  In  cell  cultures.  Several  different  monoclonal  antibodies  were  pre¬ 
pared  which  have  specificities  for  group  B  meningococci,  a  bacteria  that  frequently  cause  aenlngltls  In  recruits;  this  will 
greatly  Increase  the  reliability  of  diagnosis.  New  techniques  of  culturing  animal  Intestine  cells  provided  a  better  under¬ 
standing  of  the  pathogenesis  of  diarrheal  disease.  A  new  toxin  was  isolated  from  Legionella  poeumophlla.  the  causative 
organise  of  Legionnaires'  disease. 

2.  (U)  FY  1982-FY  198 A  Program:  Research  will  be  expanded  on  medical  defense  against  biological  agents  and  toxins  of 
potential  BW  Importance.  Major  emphasis  will  be  placed  on  rapid  Identification  and  diagnosis.  Other  expanded  areas  In  BW 
defense  will  Include  techniques  for  growing  organisms,  physical  and  chemical  characterizations,  and  aechanlsas  of  tranaala- 
alon.  New  studies  will  characterize  fully  the  Infectious  hepatitis  virus  using  monoclonal  antibodies  to  Identify  viral 
antigens  for  use  aa  potential  vaccines.  The  Legionnaires'  disease  bacteria's  toxin  will  be  Isolated  and  purified  to  deter- 
alne  the  toxln'a  role  In  various  forms  of  the  disease.  Research  will  continue  on  bacterial  plaaalda  alaed  at  defining  genea 
of  enteric  bacteria  which  cause  disease.  The  genes  which  code  for  the  antigens  idilch  Induce  protective  Immunity  In  aalarla. 
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African  trypanosomiasis  (sleeping  sickness),  and  Leishmaniasis  will  be  cloned  within  bacteria  or  other  microorganisms. 
Personnel  to  be  utilized:  149  professional  and  216  support. 


3. 

(U) 

4. 

(U) 

5. 

(0) 

Program  to  Completion:  This  Is  a  continuing  prograa. 
Major  Milestones:  Mot  Applicable. 

Resources  ($  In  thousands); 


PT  1981 
Actual 

RDTE 

Funds  (current  requirements)  10637* 
Funds  (as  shown  in  FY  1982 
submission)  10263 


FY  1982  FY  1983 

Estimate  Estimate 

14600  18643 

14880  14040 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Completion  Cost _ 


21490  Continuing  Not  Applicable 


Continuing  Hot  Applicable 


*  The  Increase  In  funding  for  FY  1981  Is  s  result  of  reprogrsmlng  to  higher  priority  Army  requirements. 

**  The  decrease  In  funding  for  FY  1982  is  due  to  the  amended  budget  request. 

***  The  increase  In  funding  for  FY  1983  is  due  to  the  Expansion  of  the  CV/CBD  Research  Program  and  to  the  consolidation  of 
the  Army  and  Navy  Infectious  disease  research  programs  as  directed  by  Congress  In  the  FY  1982  Appropriations  Bill. 
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Technlcal/Scientlf  f.c  Area:  fCO  Title:  Systems  Health  Hazard  Research 

Project:  BS10  Title:  Research  on  Military  Dlaeaae,  Injury,  and 

Health  Hazards 

Program  Eleaent:  6. 11. 02. A  Title:  Defense  ReaearcK~8clences 

DOD  Mission  Areal  ISIO  -  Defense  Research  Budget  Activity: #1  -  Technology  Raee 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Basic  research  focuses  on  health  hazards  of  allltary  materiel,  extreme  envi¬ 
ronments,  combat  and  training  operations,  and  on  medical  factors  which  limit  soldier  effectiveness.  The  goals  are  to 
Identify  factors  which  cause  stress,  to  define  and  model  specific  physiological  and  psychologic  mechanisms  that  translate 
environmental  stress  Into  physical  or  behavioral  manifestations,  and  to  Identify  elements  In  the  Individual  or  his  envi¬ 
ronment  which  can  reduce  stress  or  prevent  performance  decrements  and/or  psychiatric  breakdowns.  Studies  define  physiologi¬ 
cal  stresses  and  behavioral  decrements  resulting  from  adverse  environments  (heat,  cold,  and  high  terrestrial  elevation)  and 
from  toxic  gases,  blast  overpressure,  vibration.  Impact,  and  noise.  Studies  are  also  conducted  on  physical  fltneaa  and  on 
factors  which  limit  soldier  and  unit  effectiveness  (e.g.,  continuous  operstlons,  rapid  translocation).  Such  research  Is 
critical  because:  (1)  conventional  battle  scenarios  are  expected  to  have  three  to  five  times  the  Intensity  of  World  War  II 
and  will  expose  soldiers  to  excessive  numbers  of  unusual  atresses;  (2)  there  are  likely  to  be  unprecedented  numbers  of  psy¬ 
chiatric  battle  casualties  (some  estimates  up  to  SOX);  and  (3)  many  of  these  casualties  are  preventable  and  soldiers  so 
exposed  represent  the  largest  recoverable  pool  of  replacements  on  the  battlefield.  Assessment  of  Army-unique  toxic  chemical 
hazards  (e.g.,  smokes/obacuranta  and  propellant  exhaust  gases)  and  specialized  technologies  for  microwaves,  millimeter  wave, 
and  laser  research  are  also  supported  at  a  basic  science  level. 

B.  (U)  RELATED  ACTIVITIES:  This  research  provides  the  basic  science  core  to  support  exploratory  development  for  Program 
Element  6. 27. 77. A,  Systems  Health  Hazard  Prevention  Technology; .Project  878,  Health  Hazards  of  Military  Materiel,  and 
Project  879,  Medical  Factors  Limiting  Soldier  Effectiveness,  and  is  closely  associated  with  efforts  In  Project  BS04, 
Identification  and  Health  Effects  of  Military  Pollutants,  and  Project  835,  Military  Medical  Environmental  Quality. 
Duplication  of  effort  la  avoided  by  lntramllltary  and  lntermllitary  service  agreements,  exchange  of  data  with  nonmilitary 
agencies,  and  publication  of  significant  findings  In  technical  reports  and  scientific  journals. 

C.  (U)  WORK  PERFORMED  BY:  In-house  research  la  conducted  by  the  Walter  Reed  Army  Institute  of  Research,  Washington,  DC; 

US  Army  Aeromedlcal  Research  Laboratory,  Fort  Rucker,  AL;  US  Army  Research  Institute  of  Environmental  Medicine,  Hatlck,  MA; 
Letterman  Army  Institute  of  Research,  Presidio  of  San  Francisco,  CA;  and  US  Army  Medical  Bioengineering  Research  and 
Development  Laboratory,  Fort  Detrlck,  Frederick,  MD.  The  top  five  contractors  are:  Lovelace  Biomedical  and  Environmental 
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Research  Institute,  Inc.,  Albuquerque,  HI;  JAYCOR  Inc.,  Delmar,  CA;  IXT  Research  Institute,  Chicago,  IL;  USEPA  Health 
Effects  Research  Laboratory,  Research  Triangle  Park,  NC;  and  the  University  of  Western  Ontario,  London,  Canada.  Pour  addi¬ 
tional  contracts  totaled  $157, *47. 


D.  (U)  PROGRAM  ACCOHPLISWEHTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Research  in  this  project  Investigated  the  thermoregulatory  response  under 
various  environmental  conditions.  Animal  models  of  heat  atreaa  were  developed  to  assess  the  role  of  dehydration  In 
heatstroke  and  to  evaluate  the  value  of  plasma  volume  expansion  In  preventing  heat  Illness.  Investigation  of  the 
pathophysiology  of  heat  and  cold  Injury  by  studying  structural  changes  lu  *  lected  organa  was  continued.  It  was  determined 
that  freezing  followed  by  thawing  of  tissue  disrupted  the  cells  lining  the  blood  vessels  and  that  platelets  adhere  to  the 
disrupted  surface,  thus  removing  them  from  the  bloodstream.  Studies  were  conducted  to  investigate  hlgh-lntenslty  physical 
performance,  fatigue,  and  the  recovery  process  under  various  environmental  conditions.  A  study  of  the  effects  of  hypoxia  on 
night  vision  was  Initiated.  An  Isolated  liver  perfusion  system  for  the  study  of  heat-induced  liver  damage  was  developed. 
Auditory  studies  demonstrated  that  high-frequency  hearing  losses  can  result  from  exposure  to  low-frequency  noise  sources. 
Short-term  lmmunotoxicologlc  assays  predictive  of  long-term  tumor-producing  potential  In  man  were  Investigated.  Efforts  to 
develop  neurobehavloral  toxicity  teats  to  ssaess  the  effects  of  combined  stresses  (chemical,  physiological,  and  envl- 
ronaental)  were  initiated.  A  mechanism  by  which  gastrointestinal  dysfunction  could  disrupt  the  execution  of  skilled 
movement  was  described,  and  a  means  to  pharmacologically  alter  the  response  was  demonstrated.  An  animal  model  was  developed 
to  evaluate  the  components  of  performance  In  continuous  operations.  A  millimeter  wave  snecholc  chamber  was  designed  and 
constructed.  Initial  experiments  to  measure  the  effects  on  vision  In  primates  of  exposures  to  lasers  were  completed. 

Studies  were  conducted  to  determine  the  mechanisms  of  Injury  of  new  Army  lasers.  A  dose  response  curve  of  laryngeal  Injury 
from  blast  overpressure  In  an  animal  model  was  completed.  Hew  candidate  biochemical  markers  of  early  lung  Injury  In  rela¬ 
tionship  to  blast  overpressure  were  evsluated.  A  three-dimensional  model  of  blast-producing  weapons  was  completed,  and  the 
relationship  between  peak  pressure  and  number  of  blast  exposures  was  evaluated. 

2.  (U)  FY  1982-1964  Program:  Studies  on  the  effects  of  alcohol,  phenothiazlne  drugs,  and  Infection  that  predispose  to 
heat  Injury  will  be  completed,  and  agents  used  to  protect  against  heat-induced  liver  damage  evaluated.  Animal  models  and 
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therapeutic  techniques  for  cold  Injuries  (trenchfoot,  frostbite,  hypothermia)  will  be  defined  and  assessed.  Anlaal  aodels 
of  hlgh-altltude  pulmonary  edema  and  acute  mountain  sickness  will  be  developed.  Pharnocologlcal  agents  to  enhance  tissue 
nutrition  (oxygen  transport)  at  high  altitude  and  thereby  reduce  work  decrements  will  be  identified.  Studies  which  explain 
the  physiological  and  biochemical  control  mechanisms  of  ventilatory  adaptation  to  high  terrestrial  elevations  will  continue. 
Biochemical  and  hormonal  changes  leading  to  heat  acclimatization  will  be  Identified.  Methods  will  be  evaluated  to  Improve 
muscular  strength  and  to  define  mechanisms  of  muscular  fatigue  and  recovery.  The  Impact  of  climatic  stress  and  fatigue  on 
psychological  functions  In  Army  field  tasks  such  as  vigilance,  computation,  fine  motor  coordination,  and  sensory  perception 
will  be  assessed.  Studies  of  retinal  mechanisms  Involved  In  light-dark  adaptation  will  continue.  The  Interactive  effects 
of  noise  and  vibration  on  hearing  and  pharmacologic  agenta  for  the  prevention/treatment  of  auditory  Injury  will  be  Investi¬ 
gated.  Efforts  to  develop  lmmunotoxlcologlc  assays  that  predict  long-term  tumor-producing  potential  will  continue. 
Development  of  behavioral  tests  to  assess  the  effects  of  multiple  toxic  gas  exposures  upon  soldier  performance  will  be  Ini¬ 
tiated.  Mechanisms  regulating  neuroendocrine  responses  Involved  In  adaptation  to  stress  will  be  examined.  A  basic  data 
base  will  be  developed  to  interpret  the  factors  associate d  with  psychiatric  breakdown  of  soldiers  during  military  operations 
to  Identify  methods  of  prevention  and  treatment.  Development  of  a  prototype  telemetric  gut  pressure  senaor  for  use  In  field 
studies  will  continue.  A  technology  base  In  millimeter  wave  biophysical  research  will  be  established.  Millimeter  wave 
exposure  systems  will  be  developed  for  use  with  biological  specimens  under  conditions  of  continuous  wave  and  high  peak  power 
operations.  Studies  on  mllllmeterwave  biohazards  to  the  eye  (l.e.,  direct  heating  action  on  the  cornea  and  production  of 
thermoacoustic  expansion  of  the  cornea,  lens,  and  retina)  will  be  conducted.  Animal  studies  will  continue  on  the  biochemi¬ 
cal  effects  of  low-level  laser  exposure  and  evaluation  of  the  effects  of  repeated  and  chronic  exposure  will  be  expanded. 
Studies  of  brief  low-level  laser  flashes  on  visual  function  in  primates  will  be  Initiated.  Investigation  of  the  biomedical 
effects  of  near  Infrared,  near  ultraviolet,  short  Infrared,  and  other  new  laser  systems  will  be  Initiated.  Development  and 
validation  of  small  animal  models  for  the  assessment  of  blast  injury  will  continue.  Hater  Jet  Impulse  Instrumentation  for 
laboratory  simulation  of  blast  overpressure  and  procedures  for  the  study  of  pulmonary  function  In  exposed  unanesthetized 
animal  models  will  be  Initiated.  Implantable  Instrumentation  and  techniques  for  telemetry  of  tissue  response  to  blast  snd 
biochemical  markers  of  blast  lung  Injury  and  blast  gastrointestinal  injury  will  be  developed.  Personnel  to  be  utilized:  94 
professional  and  117  support. 


3.  (U)  Program  to  Completion:  This  Is  a  continuing  prograa. 
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5.  (U)  Resources  ($  In  thousands) : 


FY  1981 

FY  1982 

Actual 

Estimate 

RDTE 

Funds  (current  Requirements) 
Funds  (as  shorn  in  FY  1982 

5537 

62A9 

submission) 

5790 

7361 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

To  Completion 

Cost 

6916 

8113 

Continuing 

Not  Applicable 

8478 

- 

Continuing 

Not  Applicable 

Reductions  in  funding  In  FY  1981  -  FY  1983  are  the  result  of  reprograming  to  higher  priority  Army  requirements. 
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A.  (U)  DETAILED  BACKOtOUMD  AND  DESCRIPTION:  The  overall  objective  of  this  basic  reaearch  effort  is  elimination  Of  major 
gaps  in  scientific  knowledge  resulting  froa  a  decade  of  research  inactivity.  Reaearch  supported  by  this  scientific  area 
will  provide,  over  tiae,  the  critical  information  reouired  for  the  development  of  pretreataent ,  prophylactic,  antidotal, 
therapeutic,  and  casualty  decontamination  compounds  for  protection  of  US  Forces  against  the  Warsaw  Pact  arsenal  of  chealcal 
warfare  agents.  With  the  Army  designated  the  executive  agent  for  this  research,  this  scientific  area  represents  the  aajor 
DOD  research  effort  on  aedical  chemical  warfare  defenae  and  supports  the  requlreaenta  of  the  other  services.  Recognition  of 
the  criticality  of  a  significantly  expanded  basic  science  effort  la  reflected  in  the  substantial  increases  in  prograaed 
funding.  The  reaearch  focuses  on  the  definition  of  aechanlsaa  of  action  of  threat  chealcal  warfare  agents  and  drugs  with  - 

\  life-saving  potential  with  the  ultlaate  goal  of  developing  protective  drugs  with  maximum  efficacy  and  minimus 
'  performance-degrading  side  effects.  Research  thrusts  of  this  effort  Include:  determination  of  the  physiological  sites  and 
aechanlsaa  of  action  of  threat  chealcal  warfare  agents;  determination  of  the  altea  and  mechanisms  of  action  of  candidate 
pretreataent,  prophylactic,  antidotal,  therapeutic,  and  casualty  decontamination  compounds,  exploitation  of  intrinsic  body 
mechanisms  to  defend  agalnat  chealcal  warfare  agenta;  determination  of  the  efficacy,  excretion,  metabolism,  and  biological 
fate  of  current  and  candidate  antidotes;  determination  of  neurotoxicologlc  symptomatology  of  nerve  agents  and  differentiate 
between  hypoxia  and  neural  effects;  use  of  immunologic  techniques  to  locate  sites  of  action;  definition  of  dynamics  of  skin 
contamination,  by  chemical  warfare  agents,  by  determining  the  metabolism,  penetration  rates,  and  despoaltlon  of  agents  in 
skin;  and  exploration  of  means  to  enhance  intrinsic  protective  ability  of  skin. 

B.  (0)  RELATED  ACTIVITIES:  This  scientific  area  supports  Prograa  Element  6. 27. 3*. A,  Project  A875,  Medical  Defense  Against 
Chemical  Agents;  Program  Element  6. 37. 51. A,  Project  D993,  Medical  Defense  Agalnat  Chemical  Warfare,  and  Program  Element 
6.37.6A,  Project  D995,  Medical  Chemical  Defense  Life  Support  Materiel.  Duplication  of  effort  within  the  Army  is  avoided  by 
central  management  of  the  program  on  Medical  Aspects  of  Chemical  Defense  by  the  US  Army  Medical  Research  and  Development 
Command.  Duplication  of  effort  across  the  services  is  avoided  by  coordination  and  collaboration  with  the  Air  Force  and 
Navy,  as  reouired  by  the  Army  as  the  Executive  Agency  for  the  DOD  chemical  defense  effort.  A  Memorandum  of  Agreement  has 
been  finalised  with  the  Air  Force  and  a  Joint  Technology  Coordinating  Group,  consisting  of  Army,  Navy,  and  Air  Force  has 
been  formed.  All  work  is  coordinated  with  quadripartite  and  NATO  nations  through  meetings  and  Data  Exchange  Annexes. 
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C.  (U)  WORK  PERFORMED  BY:  Five  contractors  are  supported  by  this  effort:  lows  tftaRe  University,  Ames,  IA;  A ray  Research 
Office,  Research  Triangle  Park,  HC;  Ash  Stevens,  Inc.,  Detroit,  MX;  Bio  Med,  Inc.,  College  Park,  MD;  and  Optical  Sciences, 
Inc.,  San  Rafael,  CA.  In-house  research  la  funded  at  the  US  Army  Medical  Research  Institute  of  Chealcal  Defenae  (formerly 
the  US  Any  Blonedlcal  Laboratory),  Aberdeen  Proving  Ground,  MD;  the  Halter  Reed  Any  Institute  of  Research,  Washington,  DC; 
and  Lettenan  Any  Institute  of  Research,  Presido  of  San  Pranclaco,  CA. 

D.  (U)  PROGRAM  ACCOMPLISWEIHS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  An  initial  study  has  suggested  that  nerve  agent  lethality  may  vary  as  a 
function  of  the  body's  physiological  cyclea.  This  lnfonatlon  may  be  useful  In  designing  therapeutic  strategies  to  capital- 
lie  on  the  body's  ability  to  detoxify  Itself.  Tentative  evidence  was  found  that  a  nerve  agent  causes  neural  degeneration  In 
specific  areas  of  the  brain.  These  data  are  Important  to  understanding  the  mechanisms  whereby  nerve  agents  poison  and  the 
pharmacologic  mechanisms  that  could  be  used  to  Interfere  with  the  poisoning  process.  Also  Important  to  the  understanding  of 
the  mechanisms  of  nerve  agent  poisoning  was  the  finding  that  changes  in  aldolase  eniyme  in  nerve  and  muscle  were  observed 
following  nerve  agent  exposure.  It  was  also  determined  that  nerve  agents  may  have  long-term  effects  on  vraln  functions  when 
hypoxia  la  Involved  as  a  mechanism  of  action.  The  central  nervous  system  centers  Involved  In  respiration  were  found  to  be 
much  more  sensitive  to  nerve  agent  poisoning  than  the  peripheral  respiratory  centers,  further  Indicating  nerve  agents  are 
much  more  centrally  active  than  previously  believed.  These  data  are  Important  because  they  Indicate  that  antidote  compounds 
must  be  centrally  active  to  provide  protection.  The  results  above  were  products  of  the  ln-house  research  programs.  The 
contract  program  was  expanded  In  this  area  from  two  to  five  contracts. 

2.  (U)  FY  1982-FY  1984  Program:  The  overall  efforts  In  this  basic  science  area  will  be  significantly  expanded  through 
enhanced  ln-house  programs  and  extramural  contracts,  with  the  greatest  Increase  occurring  in  the  extramural  contract  pro¬ 
gran.  Efforts  Initiated  In  FY  1981  to  enlist  the  assistance  of  the  civilian  scientific  sector  In  this  problem  will  be  con¬ 
tinued.  Major  scientific  thrusts/emphaala  will  be  In  the  areas  of:  the  neuropathologic,  pharmacologic,  physiologic,  and 
biochemical  effects  of  chemical  warfare  agents  In  the  central  nervous  system  to  understand  both  the  Incapacitating  mechanism 
and  nechanlan(s)  whereby  the  threat  chemical  warfare  agents  ere  lethal;  the  effects  of  chemical  warfare  agents  on  neurotran- 
snltters,  cyclic  nucleotides,  and  behavior  will  be  studied;  determlnetlon  will  be  made  of  the  biological  distribution  of 
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atropine  analogs  and  aetabolltea  In  biomedical  nodela;  lnteractlona  between  candidate  nerve  agent  antldotea  and  nerve  agent 
aging  will  be  examined;  Initial  phaae  of  lnveatlgatlng  nerve  agent  metabolic  effecta  will  be  completed;  acetylcholinesterase 
levels  In  apeclflc  brain  arena  In  reaponae  to  nerve  agent  polaonlng  will  be  detenalned  an  well  aa  the  relatlonehlp  between 
theae  levels  In  blood  and  brain;  altea  of  action  of  chenlcal  warfare  agenta  and  candidate  antidotes  will  be  Identified;  akin 
permeabilities  of  the  chemical  warfare  agents  will  be  determined;  studies  will  be  completed,  on  Identifying  the  best  way  to 
enhance  natural  akin  detoxification  and/or  protection  against  chemical  warfare  agents;  blister  agenta  distribution,  metabo¬ 
lism,  and  Intoxication  studies  will  be  completed;  studies  on  the  effects  of  chemical  warfare  agenta  on  neurotransaltter  sys¬ 
tems  other  than  the  cholinergic  will  be  conducted;  and  the  physiological  tracts  responsible  for  control  of  respiratory  and 
cardiovascular  system  and  the  effects  of  agents  and  antidotes  on  them  will  be  determined.  Pereonnel  to  be  utilised:  38 
profeselonal  and  61  support. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 


A.  (U)  Hal or  Milestones:  Mot  Applicable. 
5.  (U)  Besources  ($  In  thousands): 


FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

KDTE 

Funds  (current  requirements) 

2662 

10528 

13426 

Continuing 

Mot  Applicable 

Funds  (as  shown  In  FT  1982 

subml  salon) 

2352 

13678 

5456 

Continuing 

Mot  Applicable 

Increase  in  FT  1981  is  the  result  of  reprograming  $229  thousand  from  Program  6. 27. 34. A,  Project  A875,  Medical 

Defenae  Against  Chemical  Agents,  and  $81  thousand  from  OSD  deferrals.  Decrease  In  FT  1982  Is  the  result  of  repricing  the 
budget  on  decreased  Inflation  factors  and  the  OSD  Program  Budget  Decision.  Increase  In  FT  1983  Is  the  result  of  approval  of 
the  Chemical  Warfare  and  Chemical  and  Biological  Defense  Technological  Base  Enhancement  Program. 
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Project:  #A31B  Title:  Night  Virion  end  Electro-Optlce  Reeeerch 

Prograa  Eleaent:  #6. 11. 02 .A  Title:  Defeaee  Reeeerch  Sclencea 

DOD  Misaion  Areal  * 510  -  Defenae  Raaearch  Budget  Activity: II  -  Technology  Bane 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Army  auat  improve  lta  ability  to  fight  at  night  and  under  condltlona  of 
Halted  vlalblllty.  The  objective  of  thla  project  la  to  exploit  new  concepta  for  paaalve  and  active  Infrared  detectora  and 
iaagera,  new  laaera,  eaart  aenaora,  digital  image  proceaalng,  target  algnature  proceaalng.  and  ataoapherlc  modeling.  The 
proalalng  reaulta  of  thia  project  will  be  ahlfted  to  exploratory  development  of  day/night  vlalon  and  tracking  ayatema. 
Reaearch  on  low-coat,  uncooled  thermal  Imaging  concepta  la  conducted  to  permit  electro-optical  target  acquleltlon  device 
aolutlona  to  auch  dlverae  high-volume  Army  requlrementa  aa  day/ night  rlflealghta.  crew-aerved  weapon  alghta.  infrared 
drlvera ’  and  pllota*  vlewera  and  terminal  homing  aeekera.  Thla  reaearch  emphaalxea  atudlea  of  laaera.  pyroelectric  mate- 
rlala,  charge  coupled  device  iaagera  and  thermo-optical  imaging  concepta.  Reaearch  on  monolithic  elementa  for  far  infrared 
focal  plane  arraya  la  directed  at  low-coat,  high-performance  thermal  imaging  requlremente  auch  aa  long-range  aurvelllance, 
forward  looking  Infrared  devlcea  and  flre-and-forget  autonomoua  aeekera.  Reaearch  addreaaea  materiala  atudlea  of  3-5  micron 
and  8-10  micron  monolithic  mercury  cadmlw  tellurlde  focal  plane  arraya.  The  1-2  micrometer  image  lntenelfler  program  con- 
templatea  a  ten-  to  twenty-fold  Improvement  in  photoaenaltlvlty  over  third  generation  image  lntenalflera.  Thia  program  cap- 
ltallaea  on  the  high  level*  of  night  aky  glow  emlaalon  in  the  1-2  micrometer  region  and  the  high  level  of  target  contraat 
available.  1-2  micron  lmagera  have  the  further  Important  characterlatlc  of  providing  more  effective  target  camouflage  pene¬ 
tration.  Smart  aenaora  and  autonomoua  aeekera  are  technology  areaa  of  lntenae  military  lntereat  and  Importance.  Reaearch 
la  required  on  automatic  target  acquleltlon  algorithm*  applicable  to  imaging  aeekera  and  multlapectral  cuera.  Reaearch  la 
alao  required  aa  a  baala  to  advance  critical  military  areaa  auch  aa  advanced  target  trackera  and  very  high  bandwidth  c«m- 
preaalon  for  data  link*.  The  program  on  near  millimeter  wavelength  laaera  ia  directed  toward  the  eventual  development  of 
laaer  radara  and  iaagera  operating  near  one  millimeter  to  provide  all-weather  battlefield  aurvelllance  and  target  acqulel¬ 
tlon  capability. 

B.  (U)  RELATED  ACTIVITIES:  Clone  coordination  ia  maintained  with  the  Navy,  Air  Force,  and  Marine  Corpa,  other  government 
agenclea,  academia,  and  induatry  to  avoid  duplication.  Through  the  Joint  Loglatlca  Commander* ,  coordinating  groupa  have 
been  eatabllahed  to  enaure  that  maximum  uee  la  made  of  limited  aaaeta,  e.g.,  Navy  la  developing  3-5  micron  aecond-generation 
Infrared  detectora,  while  the  Atmy  la  developing  Infrared  detectora  aeneltlve  to  8-H  micron  energy  and  uncooled  detectora. 
The  Air  Force  la  working  on  extrlnalc  alllcon  technology  of  infrared  detectora.  The  Army  haa  reaponelbility  for  the  config¬ 
uration  management  of  the  flrat-gcneratlon  thermal  imaging  common  nodulee  uaed  by  all  aervlcea.  In  addition,  an  active 
international  program  of  technical  cooperation  la  maintained  with  many  countriea,  particularly  thoee  of  NATO  and  the 
Quadripartite  countriea. 
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C.  (0 >  WORK  PERFORMED  BY:  Thla  work  la  performed  by  the  Might  Vlalon  and  Electro-Optica  Laboratory,  Pt  Belvolr,  VA.  The 
eight  largeat  contractora  are:  Rockwell  International,  Thouaand  Oaka,  CA;  Hughes  Reaearch  Corp.,  Malibu,  CA;  Honeywell 
Incorporated,  Mlnneapolla,  MM;  Texss  lnatriaaenta,  Dallaa  TX;  Stanford  University,  Palo  Alto,  CA;  Unlveralty  of  California, 
Loa  Angelea,  CA;  Raytheon  Corp.,  Sudbury,  MA;  and  CTE-Sylvanla,  Halt has,  MA.  There  will  be  10  additional  contractora 
receiving  approximately  $3,500,000. 

D.  (U)  PROCRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS : 

1.  (U)  PT  1981  and  Prior  Accomplishments:  A  revolutionary  uncooled  Imaging  approach  waa  conceived;  theoretical  ana- 

lyala  predicta  performance  levels  potentially  equivalent  or  auperlor  to  cooled  thermal  eyetem  now  going  Into  production. 
Rxperlmenta  have  demonatrated  the  key  componenta.  Integration  of  theae  camponenta  Into  a  alngle  detector  capable  of  demon- 
■"N  etratlng  feaalblllty  hea  been  Initiated.  Uncooled  ayatema  offer  the  advantage  of  conalderable  reduction*  In  ayatema  coat 
and  alee  by  virtue  of  the  elimination  of  cooling  requirements.  Reaearch  on  photovoltaic  (PV)  mercury  cadmium  tellurlde 
(HgCdTe)  on  cadmium  tellurlde  (CdTe)  had  been  Interrupted  at  the  end  of  PY  1980  to  addreaa  the  problem  of  photoconductlve 
(PC)  HgCdTe  aa  a  Joint  reaearch  and  development  program.  Progreaa  on  thla  reaearch  hae  demonatrated  high-quality  CdTe  aub- 
atrate  materlala,  and  aeveral  reaearch  aamplea  of  PC  HgCdTe  layere  epitaxially  grown  on  thla  CdTe  have  been  fabricated. 
Several  Improved  technlquee  for  paaalvmtlon  of  PC  HgCdTe  have  been  conceived,  and  reaearch  haa  been  Initiated  on  them.  A 
prototype,  mechanically  tunable,  8-1*  micrometer,  apectral  filter  waa  developed  which  net  program  goala  and  waa  tranaltloned 
to  development.  Advanced,  frequency  agile  laaer  materlala  In  the  .*  to  12  micrometer  apectral  range  have  been  Identified. 
Moat  of  the  carbon  dioxide  (C02)  laaer  work  related  to  laotopea  and  laotoplc  nlxturea  for  contlnuoua  wave  and  pulaed  appli¬ 
cation  haa  been  completed  and  tranaf erred  to  exploratory  development.  Feaalblllty  aaaeaament  of  advanced  electro-optic 
eource  concepte  applied  to  near  millimeter  wave  (NIMH)  Army  requlrementa  for  mlaalle  and  flre-and-forget  ayatema  haa  been 
completed,  and  Important  reaulta  have  been  obtained.  A  pattern-matching  proceaa  baaed  on  the  moat  dlatlnctlve  objecta  In 
Imogen  from  two  aenaora  waa  developed.  Algorlthma  for  multiple  almultaneoua  target  tracking,  ecqulaltlon,  and  critical  aim- 
point  maintenance  were  developed.  Bandwidth  reductlona  technlquee  capable  of  10,000:1  antljam  protection  have  been  Simula- 
ted.  An  extenalve  aerlea  of  aearch  experlnenta  have  ahown  how  target  acqulaltlon  time  for  electro-optical  vlewera  depends 
upon  environmental  factora  ouch  aa  target  elgnature  and  background  complexity  and  on  viewer  characterlatlce  auch  aa  reaolu- 
tlon  and  field  of  view.  Inveatlgatlona  of  the  target-recognition  capabilities  of  etarlng  arraye  Indicate  that  these  arrays 
are  fundamentally  limited  by  sampling  effects.  Initial  schemes  hava  been  developed  that  explore  the  capability  of  Mart 
sensors  to  detect  simpler  targets. 
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2.  (U)  FY  1982-FY  1984  Progrsa:  Feasibility  of  the  new  uncooled  lnsger  approach  will  be  demonstrated  with  a 

alngle-element  detector.  Experiments  to  deaonstrate  aaall-area  uncooled  viewers  will  be  performed  to  deteralne  if  staring 
syatea  performance  la  significantly  less  than  conventional  systea  performance  as  prior  evidence  suggests.  A  preliminary 
autocuer  model  will  be  developed  and  used  to  analyze  existing  autocuer  techniques.  A  prototype,  saall-area,  uncooled  array 
(thermo-optical)  will  be  completed  and  evaluated.  Based  on  results,  a  development  prograa  will  be  initiated  for  development 
while  research  for  optimizing  fundaaental  performance  characteristics  will  continue.  Molecular  Bean  Epitaxially  (MBE)  grown 
HgCdTe  graded  to  CdTe  layers  will  be  grown  for  aonollthic  staring  sensors.  Techniques  for  forming  stable  electron-hole 
(n-p)  Junctions  in  HgCdTe  will  be  investigated  for  hybrid  photovoltaic  focal  plane  arrays.  The  relationship  between  pas¬ 
sivation  techniques  and  photodiode  n-p  Junction  leakage  will  be  identified.  Research  on  electro-optical  modulators  will 
continue.  Electro-optic  (E-O)  modulators  used  in  conjunction  with  Infrared  laagera  will  provide  smart  sensor  capability  by 
detecting  and  recognizing  unique  spectral  characteristics.  New  hlgh-efflclency  tunable  laser  materials  will  be  sought  to 
cover  the  0.4-14  alcroaeter  spectrum.  Advanced  nonlinear  optical  materials  will  le  identified  for  frequency-doubling 
Inserts  to  the  new  tunable  laser  materials.  New  concepts  for  integrating  multifunctional  Infrared  (1R)  laser  devices  with 
second-  generation  forward-looking  Infrared  (FL1R)  sights  and  advanced  fire  control  systems  will  bo  investigated.  A  tunable 
near  millimeter  wave  source  feasibility  assessment  will  be  initiated.  Research  on  quael-optlcal  elements  with  emphasla  on 
staring  passive  arrays  for  millimeter  wave  passive  target  acqulaltlon  end  fire-snd-forget  applications  will  continue. 
Performance  prediction  methods  for  evaluation  of  smart  sensors  end  bandwidth  reduction  techniques  will  be  completed.  The 
use  of  context-dependent  methods  for  cueing.  Including  spatial  and  temporal,  will  be  tested  in  computer  simulation.  Methods 
for  utilization  of  dual  sensor  inputs  will  be  investigated.  Investigations  will  continue  on  autocuer  models  and  tracker 
models.  Concepts  for  evaluating  smart  senaors  and  multlspectral  systems  in  the  laboratory  will  be  explored.  Investigations 
will  be  performed  to  expand  the  search  model,  in  particular  to  Include  effects  of  operator  task  loading.  The  effect  of  high 
Image  noise  levels  and  partial  target  obscuration  on  target  detection  and  recognition  criteria  will  be  established-  A  pas¬ 
sivation  technique  and  junction  formation  technique  for  hybrid  mercury  cadmlta  tellurlde  (HgCdTe)  focal  plane  arrays  will  be 
established.  Work  will  be  extended  to  passivation  and  junction  formation  in  cadmium  tellurlde  (CdTe)  for  image  processing 
in  monolithic  "smart’'  focal  plane  array.  Charge  tranafer  efficiency  of  s  Schottky-type  Charge  Coupled  Device  (CCD)  in  CdTe 
of  .9999  will  be  demonstrated .  Charge  transfer  from  a  HgCdTe  absorber,  through  an  upgraded  barrier  layer  to  a  CCD  layer, 
will  be  demonstrated  for  aonollthic  focal  plane  arrays.  Research  on  electro-optical  arrays  and  assessment  >f  cross-talk  in 
the  sensing  and  readout  mechanisms  will  be  initiated.  The  research  portion  of  the  research  and  developaent  on  liquid  phase 
epitaxial  BgCdTe  will  be  completed.  Passivation  techniques  applicable  to  photoconductlve  HgCdTe  by  plasma  anodization, 
laser-annealed  CdTe  and  molecular  beam  epitaxially  (MBE)  grown  CdTe  will  be  assessed.  Passivation  techniques  applicable  to 
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photovoltaic  UgCdTe  will  continue.  The  PV  HgCdTe  research  postponed  In  Ft  1980  will  be  reaim ed  both  for  hybrid  and 
aonollthlc  sensor  arrays .  Research  Mill  continue  on  electro-optical  naterlals  and  electrically  controlled  optical  phenomena 
for  fast  spectral  and  spatial  modulators  and  shutters.  Frequency  doubling  improvement  material/techniques  In  the  near/far 
1R  will  be  aggressively  pursued.  Quaal-optlcal  elements  previously  explored  theoretically  will  be  realised  with  emphasis  on 
staring  passive  arrays  for  MW  passive  target  acquisition  and  flre-and-forget  applications.  Algorithms  for  Intelligent 
Target  Tracking  and  10,000:1  bandwidth  reduction  will  be  completed  and  transitioned  to  prototype  hardware.  In-houae 
development  and  testing  of  cueing  algorithms  will  be  facilitated  by  delivery  of  a  Flyable-Programmable  Algorithm 
Demonstrator  (F-PAD)  and  an  Image  Processing  and  Digitization  Facility  (1PDF).  Investigation  of  context-dependent  cueing 
will  be  Initiated  and  Incorporate  the  results  of  the  Internal  study  on  array  detection  for  Infrared  point  targets. 
Investigation  will  continue  on  the  development  of  methods  for  algorithm  evaluation.  Laboratory  experiments  shall  be  per¬ 
formed  to  quantify  search  strategy  and  efficiency  while  field  experiments  will  be  pursued  to  confirm  a  search  rate/fleld  of 
view  relationship  previously  established  In  the  laboratory.  A  detailed  comparison  of  staring  and  conventional  naterlals  for 
adaptive  spatial  filtering  techniques  (adaptive  optics)  will  be  Initiated  to  solve  the  problems  of  Image  degradation  by 
atmospheric  turbulence  and  Image  vibration,  and  to  enhance  low-contrast  imagery  associated  with  poor  atmospheres  such  as 
fogs  and  smokes.  Investigation  of  macro-integration  techniques  for  multifunctional  C02  lasers  will  continue.  Investigation 
of  fast-tuning  devices  for  far  1R  and  remote  sensor  lasers  will  be  completed.  Context-dependent  cueing  algorithms  will  be 
tested  and  evaluated  with  the  results  of  the  study  Incorporated  into  the  multlsensor  Investigation.  The  Multl-Senaor  Target 
Acquisition  Program  will  be  extended  to  Include  Integration  of  results  from  more  than  two  types  of  aensora*  Formulations  of 
models  for  cuere  and  trackers  will  be  completed.  Concepts  for  sutomatlc  tsrget  recognizers  and  other  advanced  sensors  will 
be  Investigated.  Efforts  to  further  expand,  update,  and  validate  static  and  dynamic  performance  models  for  electro-optical 
sensors  will  continue  Including  development  of  techniques  to  evaluate  obeerver/smart  tensor  Interactions.  Smart-sensor 
modeling  efforts  will  continue  by  addressing  advanced  flre-and-forget  concepts  and  camouflaged  target  detection  capabil¬ 
ities. 
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5.  Eeeourcee  ($  In  thousands):  The  resources  requested  under  this  project  will  serve  the  basic  object  ve  of  providing 
the  Arm;  with  the  capability  of  conducting  combat  operations  under  conditions  of  limited  or  obscured  visibility,  or  at 
night. 


nr  i98i 

Actual 

KDTE 

Funds  (current  requirements)  7358 
Funds  (as  shown  In  FT  1982 
submission)  6767 


FT  1982 

Estimate 

FT  1983 
Estimate 

FT  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

7166 

9726 

10395 

Continuing 

Not  Applicable 

7938 

9500 

- 

Continuing 

Not  Applicable 

The  Increase  of  $591  thousand  in  the  FT  1981  funding  level  la  a  result  of  reprograming  to  Increase  research  In  target  acqui¬ 
sition  techniques  using  electro-optica.  The  reduction  In  the  FT  1982  funding  levels  reflects  Congreaslonally  directed  cuts 
and  reprograming  to  higher  priority  000  requirements.  The  increase  in  FT  1983  reflects  increased  emphasis  in  research  In 
very  Intelligent  surveillance  and  target  acquisition  systems. 
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A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  program  provides  fundamental  information  and  new  concepts  In  support  of 
new  or  Improved  defensive  systems  against  the  chemical  and  biological  (CB)  warfare  threat  and  a  sound  deterrence  system  of 
chemical  munitions.  It  also  provides  research  In  aerosol  and  obscuration  sciences  In  support  of  the  Army  smoke  mission. 

The  development  of  an  Integrated  CB  defense  system  1*  required  to  cope  with  the  hazards  of  any  potential  CB  threat  envi¬ 
ronment.  New  concepts  and  a  stronger  scientific  basis  are  needed  from  which  to  establish  novel  approaches  to  exploratory 
development  related  to  Individual  and  collective  protection,  detection  and  warning,  decontamination  and  contamination  avoid¬ 
ance,  and  training  systems.  Research  Is  also  needed  In  chemical  deterrence  to  examine  new  agents,  both  lethal  and  Incapaci¬ 
tating,  and  to  evolve  new  concepts  for  delivery  of  chemical  agents  from  a  variety  of  munition  systems-  Improvements  In 
smokes  are  required.  Including  obscuration  In  Infrared  and  millimeter  wavelength  regions  of  the  spectria,  faster  emplacement 
for  qulck-reactlon  protection,  reduced  toxicity,  methods  for  eliminating  smokes,  and  Improved  logistics  of  smoke  agents  and 
dissemination  devices. 

B.  (U)  RELATED  ACTIVITIES:  Close  coordination  la  maintained  with  the  Army  Research  Office,  Office  of  the  Project  Manager 
9soke/0bscurants ,  Army  Medical  Research  and  Development  Command  Laboratories,  and  other  Army  laboratories  as  well  as  the 
Navy,  Air  Force,  Marine  Corps,  other  government  agencies,  academia,  and  Industry  to  avoid  duplication,  foster  cooperation, 
and  employ  existing  expertise  wherever  It  can  be  found.  Coordination  Is  accomplished  through  program  reviews,  exchange  of 
technical  reports.  Interchange  of  seminars,  lnter-Servlce  liaison,  formal  briefings,  and  regularly  conducted  working-level 
scientific  conferences  on  the  national  scale.  Informal  coordination  occurs  through  visits  to  governmental.  Industrial,  and 
academic  laboratories,  and  review  of  scientific  journal  articles  and  government  ln-house  reports.  Contact  is  also  kept  with 
the  outside  research  community  through  university  sabbaticals  under  the  Intergovernmental  Personnel  Act  of  1970  and  ln-house 
research  appointments  under  the  National  Research  Council  Research  Aasoclateahlp  Program. 

C.  (U)  WORE  PERFORMED  BY:  This  stork  la  performed  by  the  Chemical  Systems  Laboratory  (CSL),  US  Army  Armament  Research  and 
Development  Command,  Aberdeen  Proving  Ground,  MD.  The  largest  contractors  in  FY81  were:  Johns  Hopkins  University,  Southern 
Research  Institute,  University  of  Texas,  Boeing  Aerospace,  AD  Little,  University  of  Miami,  Worcester  Polytechnic  Institute, 
and  Drexel  University.  The  total  PY81  contractual  effort  was  $887K.  Also,  $61 7K  was  sent  to  other  Government  Laboratories 
to  support  CSL  research  programs. 


UNCLASSIFIED 


UNCLASSIFIED 


Project:  #A71A  Title:  Research  In  Chemlcal/Biologlcal  Warfare  Defense 

Program  Element:  <6. 11. 02 .A  Title:  Defense  Research  Sclencea 

DOD  Hlaalon  Areal  #510  -  Defense  Reaeatch  Budget  Activities:  #1  -  Technology  Base 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Chemical  Systems  Laboratory  successfully  collaborated  with  the  Electronics 

Research  and  Development  Command  Right  Vision  Electro-Optica  Laboratory  In  ultraviolet  laser  studies  specifically  tailored 
for  Improved  fluorescence  excitation  of  aerosolized  biological  materials.  A  methodology  was  devised  for  enzymatic  release 
and  conversion  of  tissue  cell  constituents  to  fluorescent  or  colored  products.  The  detection  of  tissue  cell  fragments  was 
demonstrated  for  a  peroxidase  linked  specific  antibody  technique.  The  experimental  Investigation  and  characterization  of 
surfaces  In  terms  of  surface  energetics,  morphology,  texture,  etc.,  to  assess  vetabllity  and  Interactions  with  Jets  and 
sprays  was  Initiated.  Research  on  mlcroemulalons  for  spontaneous  solubilisation  and  reaction  with  agents  resulted  In  the 
preparation  and  transfer  to  exploratory  development  of  a  candidate  emulsion.  In  the  area  of  individual  and  collective  pro¬ 
tection,  research  on  the  fundamental  chemical  proceaaea  occurring  in  the  reaction  of  carbon  monoxide  with  Hhetlerlte  char¬ 
coal  has  shown  that  the  carbon  monoxide  reacts  with  the  chemisorbed  oxygen  on  the  Hhetlerlte  and  la  useful  In  realdual  life 
determination.  Research  related  to  chemical  detection.  Identification  and  alarms  has  proven  that  oriented  amlnoanthraquln- 
one  dye  molecules  are  leas  reactive  to  alkylating  agents  In  comparison  to  those  that  are  randomly  oriented.  This  finding 
leads  the  way  for  solid  state  chemical  agent  detectora.  Studies  were  started  on  solubility  and  permeability  of  llqulde  and 
vapor  In  polymeric  materials  In  order  to  predict  the  properties  when  the  polymers  are  In  contact  with  chemical  agents  and 
decontaminanta.  In  training  systems  research,  chemometrlcs  analysis  of  a  data  base  on  molecular  association  effects  which 
produce  fluorescence  reeponse  was  completed.  Research  in  chemical  deterrence  in  the  area  of  chemical  agent  viscoelastic 
behavior  produced  dielectric  constant  values  for  various  binary  components  using  a  novel  method  Involving  nuclear  magnetic 
resonance.  The  method  was  transferred  to  the  exploratory  development  program,  where  It  will  be  used  to  monitor  the  agent 
reactions  and  will  be  Important  In  selecting  polymers  for  thickening  agents.  In-house  capability  In  phyalcochaalcal  techni¬ 
ques  has  been  expanded  to  allow  high-temperature  viscoelastic  measurement* .  Orgenophosphorua  chemistry  research  was  direc¬ 
ted  to  the  synthesis  of  novel  compounds  and  the  Investigation  of  their  stereochemistry.  These  chemlcale  are  important  as 
Interned late* ,  especially  as  potential  binary  components.  A  general  equation  describing  broad-absorption  due  to  convex  par¬ 
ticles  of  random  orientation  was  derived  and  applied  to  the  selection  of  new,  Improved  infrared  smoke  materials.  An  Improved 
theory  for  Infrared  screening  by  finite  cylinders  was  developed  and  successfully  applied  to  the  analysis  of  exploratory 
development  experiments  on  nultlspectral  screening.  The  optical  constants  of  a  nusber  of  powdered  forms  of  carbon  were  mea¬ 
sured  In  the  3-1A  micrometer  region.  A  Fourier  Transform  interferometer  was  developed,  which  will  be  of  great  value  In 
assessing  candidate  nultlspectral  agents  In  the  exploratory  development  program.  Growth  properties  of  phosphorus  smoke  par¬ 
ticles  were  measured,  and  a  theory  for  predicting  the  behavior  of  this  Important  screening  material  was  verified.  A  theory 
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for  the  evaporation  of  multicomponent  oil  dropa  was  developed  along  with  experimental  net hod e  for  validation  measurements. 
Good  agreement  waa  obtained.  A  theory  of  droplet  evaporation  within  open  air  plimea  waa  developed  to  predict  plume  lifetime 
dependence  on  plume  diameter.  A  theory  of  coagulation  and  competing  condenaatlon  droplet  growth  in  laminar  Jeta  waa 
developed  along  with  experimental  apparatua.  An  experiment  and  a  elmpllfled  theory  were  eatabllahed  for  turbulent  jeta  of 
oil  vapor  which  ehow  a  linear  relatlonahlp  between  maaa  concentratlona  In  the  jet  and  reaultlng  median  particle  diameter. 
Experiment#  on  aeroaol  scavenging  by  a  variety  of  designs  of  falling  collectors  show  mesh- type  particles  moat  efficient. 

This  research  may  have  application  In  the  quest  for  smoke  removal  techniques.  A  new  nephelometry  laboratory  waa  established 
in-house  with  equipment  for  measurement  of  all  elements  of  the  Mueller  matrix  in  the  visible  wavelength  region,  adding  sig¬ 
nificantly  to  our  capability  to  characterize  the  optical  properties  of  candidate  aerosols. 

2.  (U)  FT  1982-FT  1984  Program:  Research  will  be  conducted  to  find  new  approaches  to  highly  sensitive  and  pathogen 

specific  detection  methods.  The  survey  and  research  for  biochemical  and  lnstrimental  methods  for  virus  detection  will  be 
continued.  Micro-optical  pattern  recognition  approaches  will  be  studied,  as  well  as  means  for  selectively  detecting  patho¬ 
genic  microorganisms.  Research  will  be  Initiated  on  fractionation  to  separate  viruses  from  other  materials.  Basic  prop¬ 
erties  of  biological  toxins  most  likely  to  be  used  In  biological  warfare  will  be  determined  for  rapid  methods  of  detection 
and  hazard  assessment.  Research  on  new  biological  detection  and  warning  concepts  will  center  on  the  derivation  of 
second-generation  remote  and  point  sampling  detection  approaches.  Microwave  studies  with  Interferometry  and  Fourier 
Transform  spectroscopy  studies  of  interference  materials  will  be  continued.  Pattern  differential  absorption  and  scatter 
studies  for  remote  detection  use  will  be  completed.  Fundamentals  of  laser  mass  spectrometry  Identification  of  particles  and 
Raman  spectrometry  for  analysing  single  particles  will  be  continued.  The  optical  rotary  dispersion  research  will  be  carried 
forward  as  a  concept  for  simplified  remote  and  point  biodetection.  Measurements  of  acoustic  reflection  and  absorption  by 
blologlcals  at  various  wavelengths  will  be  made  to  Include  tissue  culture,  spores,  and  toxin  simulant  materials. 
Antimicrobial  effects  of  chemically  modified  fabrics  and  paints  will  be  examined  for  application  to  contamination  avoidance. 

In  chemical  defense,  research  will  be  conducted  to  determine  fundamental  properties  of  thickened  liquids  which  would  con¬ 
trol  physical  behavior  In  decontamination  and  contamination  avoidance.  Models  of  the  mechanics  of  the  physical  removal  of 
surface  contamination  at  high-pressure  Jets  and  sprays  will  be  developed  and  validated.  Agent-surface  studies  will  be 
extended  to  include  development  of  simulants  that  mimic  fundamental  characteristics  of  agent-surface  interaction.  A  parame¬ 
tric  study  of  factors  affecting  reaction  rates  of  chemical  agents  in  mlcroemulslons  will  be  completed.  Mlcroemulslons  will 
be  designed  for  optimal  decontamination  with  special  attention  to  thickened  agents.  New  research  will  also  be  performed 
with  hydrolytic  and  oxidative  catalysts  bound  on  ion-exchange  resins  for  chemical  decontamlpatlon.  In  the  area  of 
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individual  and  collective  protection,  research  will  be  conducted  to  establish  novel  conceptual  approaches  to  the  development 
of  Improved  methods  of  air  purification,  new  sorbenta,  and  residual  life  lndlcetors.  Workable  models  of  air  purification 
systems  based  on  principles  of  heterogeneous  catalysis  will  be  developed.  The  fundamental  parameters  which  control  detoxi¬ 
fication  of  contaminated  air  by  microwave  plasma  discharge  will  be  determined.  Absorption-desorption  kinetics  will  be  stu¬ 
died  with  mixed  gases  on  absorbent  beds.  In  the  area  of  chemical  detection  and  alarms,  research  will  be  performed  to  pro¬ 
vide  the  scientific  base  on  which  to  focus  development  of  new  detectors  and  alarms  and  new  methods  of  identification.  New 
concepts  in  mass  spectrometry  such  as  multiphoton  ionization  will  also  be  examined.  Techniques  such  as  laser-induced  vola¬ 
tilization  and  pyrolysis  will  be  studied  to  Improve  agent  identification  and  analysis.  Mechanisms  of  gas-solid  reactions 
and  interactions  will  be  elucidated  to  serve  as  a  basis  for  design  of  detectors.  The  miniaturization  of  gas  chromatograph 
and  mass  spectrometry  techniques  will  be  continued.  For  the  materials  research  area,  the  studies  of  polyurethane  elastomers 
will  be  extended  to  obtain  a  complete  mapping  of  the  sorption  and  diffusion  processes  for  comparison  with  cu  rent  theories. 
Resesrch  will  be  performed  on  the  role  of  polymer  composition  and  structural  variables  on  the  transport  behav'or.  Training 
systems  research  will  concentrate  on  establishing  scientific  criteria  for  development  of  models  to  design  simulants  and 
training  chemicals  of  mission  interest.  In  the  area  of  chemical  deterrence,  research  will  continue  on  the  basic  chemistry, 
stereochemistry,  and  the  reactions  of  organophosphorue  compounds.  Development  of  mathematical  models  for  the  neurosystem 
will  be  completed  and  toxicology  of  compounds  predicted  by  the  model  will  be  performed.  Another  area  will  involve  extending 
studies  of  chemical  reaction  mechanisms  that  Interact  with  biochemical  systems  other  than  the  cholinergic  one.  The  in  vivo 
activation  of  pharmacological  effects  by  externally  Induced  stimuli  will  be  studied.  Research  on  chemical  agent  viscoelas¬ 
tic  behavior  will  be  extended  to  develop  an  understanding  of  the  fundamental  lntermolecular  properties  of  chemical  agents 
which  Influence  the  viscosity  of  thickened  agent  solutions.  An  investigation  of  viscous  liquid  fill-induced  flight  instsbl- 
lltles  will  be  initiated  to  extend  the  experimental  and  theoretical  data  base  relating  to  flight  instability  affecting  spin¬ 
ning  projectiles  having  viscous  fluid  fills.  The  aerosol/obscuration  science  program  will  be  expanded  to  Include 
electro-optics  research  in  CB  defense.  New  research  will  be  undertaken  in  establishing  techniques  for  measuring  the  optlcel 
constants  of  CB  materials  and  in  the  theory  and  measurement  of  light-scattering  properties  of  these  materlels.  Elastic 
light-scattering  (nephelometry)  will  examine  ell  properties  of  airborne  particles  and  contaminated  surfaces  which  may  be 
used  to  determine  size,  ehape,  structure,  and  chemical  composition.  Research  on  optical  properties  of  nonspherlcal  parti¬ 
cles  will  be  extended  to  Include  the  effects  of  corners.  Irregular  edges,  and  fibers  whose  axes  wander  Instead  of  being  per¬ 
fectly  strslght  cylinders.  The  emphasis  in  studies  of  physical  properties  will  shift  from  previous  resesrch  on  the  prop¬ 
erties  of  liquid  systems  (e.g.,  fog  oil,  diesel  fuel,  phosphorus  smoke)  to  support  the  new  thrusts  in  nonspherlcal  parti¬ 
cles.  In  the  aree  of  aerosol  characterization  methods,  using  the  new  techniques  developed,  sn  experiment  will  be  designed 
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and  conducted  to  test  the  value  of  optical  inversion  Methods  for  Measuring  sMoke  particle  distributions-  The  goal  la 
discovering  a  rapid,  sutoaated  Method  to  replace  the  slow,  labor-intensive  inpactor  Methods  presently  used  in  the  explora¬ 
tory  development  prograa.  An  experlaental  capability  will  be  established  for  conditions,  and  initially  a  study  of  scaling 
laws  appropriate  to  the  simulation  of  open-air  pluses  will  be  undertaken.  A  new  area  of  research  will  be  initiated  to 
understand  the  dispersion  properties  of  powders.  Understanding  In  this  area  la  required  to  assist  the  snoke  technology  pro¬ 
graa  in  Its  task  of  allltarltlng  a  new  generation  of  obscurants  bated  on  dry  powders,  which  present  a  very  different  set  of 
dlssealnatlon  problem*  froa  all  previous  saokes. 


3. 

A. 

5. 


(®)  Program  to  Completion:  This  is  a  continuing  prograa. 
(U)  Major  Milestones:  Mot  applicable. 

(U)  Resources  ($  in  thousands): 


FY  1981 
Actual 

ROTE 

Funds  (current  requlreaents)  2*98 

Funds  (as  shown  In  FY  1982 

submission)  19*8 


FY  1982  FY  19*3 

Estimate  Estimate 

6399  5076 

7*22  3100 


FY  198* 
Estimate 

3776 


Additional 
To  Completion 

Continuing 

Continuing 


Total 

Estimated 

Cost 

Not  Applicable 
Not  Applicable 


The  Increase  in  funding  for  FY  1981  is  a  result  of  Increased  emphasis  in  research  in  Chealcal/Blologlcal  Warfare  Defense 
systeas.  The  decrease  in  FY  1982  is  s  result  of  the  application  of  revised  inflation  rates  and  civilian  pay  pricing 
Indices.  FY  1963  Increase  is  to  maintain  emphasis  In  Chealcal/Blologlcal  Warfare  Defense  research. 
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A.  (U) 

RESOURCES  (PR0JEC1  LIST INC): 

($  In  thousands) 

Project 

huaber 

AH64 

Title 

tolAL  FOR  PROGRAM  ELEMENT 
haterlals 

FT  1981 
Actual 

ranr 

11719 

FT  1982 

Est lasts 

TW5B — 

10*50 

FT  1983 

Estimate 

— 

9615 

FT  198* 
Estimate 

ran — 

11551 

Additional 

To  Completion 

Continuing 

Continuing 

Total 

Estimated 

Costs 

Not  Applicable 
Not  Applicable 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AM»  MISSION  NEED:  Work  la  this  program  eleoent  la  directed  toward  satisfying  specific 

Aray  needsT  Key  examples  follow:  Laminate  aaterials  armor  systeaa  are  being  developed  to  defeat  con¬ 

ventional  high-density,  long-rod  penetrators  and  shape  charge  aainitlons  threats  and  to  provide  significant  reduction  In 
weight  for  a  coaparable  thickness  of  conventional  steel  armor.  These  new  armor  systeaa  will  provide  such  greater  protection 
than  la  currently  available  and  also  the  lightweight,  highly  mobile  capabilities  required  for  advanced  fighting  vehicles. 
Work  Is  being  done  to  test  and  evaluate  new 

equlpaent.  Advanced  aetal  matrix  composites  ara  being  developed  for  CM- *  7  D- type  helicopter  transmission  housings.  The  Im¬ 
proved  housings  will  have  a  aean  tlae  between  reaoval  greater  than  3000  hours  and  will  provide  a  reduction  of  25X  In  operat¬ 
ing  costs  and  reductions  In  noise  and  vibration.  Advanced  metal-mat tlx  composites  arc  also  being  developed  for  Aray  aoblle 
bridging.  This  work  will  provide  reinforcing  kits  to  eliminate  sag  la  mobile  bridging  for  spans  up  to  $2  aeters.  These 
aetal-aatrlx  composite  kits  will  result  In  weight  savings  of  over  SOB  with  attendant  Increases  In  deployability,  transporta¬ 
bility,  and  emplacement  effectiveness.  aaterials  structures  capable 

of  withstanding  high-energy  fluence  levels  In  excess  of  at  engagement  tines  In  excess  of  5 

seconds  have  been  developed.  These  aaterials  will  be  applied  to  the  Advanced  Attack  Helicopter  and  Cobra-type  aircraft  to 
provide  laser  protection  In  critical  and  vulnerable  areas.  Advanced  gear  and  bearing  materials  are  being  developed  to  pro¬ 
vide  Increased  speed  and  higher  payloads  requlrad  for  CM-*7D-type  helicopters.  For  optima  performance,  these  helicopters 
aust  have  advanced  gear  materials  that  can  withstand  high  torque  at  higher  revolutions  per  alnute  and  effectively  operate  at 
temperatures  up  to  600°F.  Closely  related  to  the  above  are  prograas  on  rapid  solidification  technology  applied  to  advanced 
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powder  metal  alloys  and  the  advanced  surface  processing  methods  of  Ion  implementation  to  manufacture  gears  and  bearings  for 
highly  stressed  components  In  tanks  and  aircraft.  Another  critical  mission  program  la  the  work  to  develop  a  systematic  base 
on  chemical  warfare  agents  and  associated  decontaminants  interactions  with  materials  to  support  development  of  better  equip* 
ment  for  the  chemical,  biological,  and  radiological  environment.  The  approach  Involves  tests  in  the  laboratory  and  tests 
with  chemical  warfare  agents  to  provide  an  accurate  reference  base.  Specifications  on  the  absorption,  diffusion,  and  trans¬ 
mission  properties  of  chemical  warfare  agents  on  materials  for  the  XM-30  gas  mask  and  other  equipment  are  being  developed. 

C.  BASIS  FOR  FY  1963  RDTE  REQUEST:  Ground  combat  vehicle  armor  requirements  will  be  met  by  development  of  combina¬ 
tions  of  armor  laminate  systems.  Requirements  for  Improved  munitions 

will  be  addressed  by  the  fsbrlcatlon  and  evaluation  of  composite  penetrator  munitions  and  perform¬ 
ance  of  three-dimensional  analyses  of  armor  penetration,  fragmenting  rounds,  and  launch  conditions  using  hydrodynamic 
computer  codes,  hecal-matrlx  composite  transmission  housings  for  helicopters  will  require  specifications  for  fiber-matrix 
wetting  and  bonding,  improved  fiber  coatings,  and  Joining  and  fabrication  techniques.  Laser  hardening  requirements  generate 
\  the  need  for  low-expansion  or  partially  absorbing  glass,  photochromlc  glass,  and  fast-acting  switching  materials  to  provide 
personnel  protection  against  laser  threats.  These  classes  of  glass  will  be  developed  and  evaluated.  Work  will  be  conducted 
to  provide  and  evaluate  prototype  bearings  using  the  greatly  improved  properties  obtainable  from  rapid  solidification  of 
metal  powders  for  tank  and  aircraft  transmissions  and  power  train  applications.  An  expanded  program  will  be  conducted  to 
evaluate  the  effects  of  chemical  warfare  agents  and  decontaalnants  on  polymer  materials  such  as 
the  >'M-30  gas  mask. 

0.  (U)  COMPARISON  WITH  IT  1982  ROTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1963 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 

11719 

10450 

9615 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FY  1962 
submission) 

11396 

11162 

12557 

Continuing 

hot  Applicable 
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Increase  of  $325  thousand  In  the  1581  funding  level  Is  a  result  of  reprograming  to  fund  high-priority  work  In  materials 
processing  research  and  development.  The  funding  decrease  of  $732  thousand  in  FY  1982  Is  a  result  of  program  realignment  to 
fund  programs  with  higher  Army  priority.  Reduction  of  $2897  thousand  In  the  FY  1983  funding  level  Is  a  result  of  program 
realignment  to  fund  programs  with  higher  Army  priority. 

E.  (U)  OTHER  APPROPRIATED  FUNDS:  hot  Applicable. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  principal  goala  of  this  program  are  to  produce  new  and  Improved  materials 

that  will  withstand  Increased  loads,  and  satisfy  the  environmental  and  structural  performance  requirements  unique  to  Army 
weapon  systems  and  equipment.  Exploratory  development  Is  conducted  in  the  following  areas:  Metallurgical  techniques  and 
alloy  Improvements:  organic  materials,  ceramic  materials,  composite  materials,  mechanics  of  materials. 

.  failure  analysis,  and  test  evaluation  methods.  All  of  these  projects  are  aimed  at  producing  materials  spe¬ 
cifications  for  use  in  Army  systems  and  equipment  to  satisfy  Increased  performanc  requirements,  and  to  reduce  the  coat  of 
weapon  systems  acquisition  and  lifetime  ownership  cost. 

c.  (U)  RELATED  ACTIVITIES:  The  Navy,  Air  Force,  other  Government  agencies,  and  Allied  Nations  have  complementary  programs 
In  one  or  more  of  these  materials  areas.  Coordination  within  the  Department  of  Defense  Is  achieved  through  the  Office  of 
the  Deputy  Under  Secretary  of  Defense  Annual  Apportionment  Reviews  and  meetings  of  the  Office  of  the  Deputy  Under  Secretary 
of  Defense  Research  and  Engineering  Ad  Hoc  Services  Materials  Laboratories  Council.  Coordination  with  the  nonmilitary 
federal  agencies  is  effected  through  participation  In  activities  of  the  National  Materials  Advisory  Board  of  the  National 
''l  Academy  of  Sciences— National  Academy  of  Engineering  and  the  Interagency  Council  on  Material  coordination  meetings  and  the 
Department  of  Defense  Biannual  Materials  and  Structures  Briefings  for  Industry.  International  coordination  is  effected 
through  the  Technical  Cooperation  Program  with  Australia,  Canada,  New  Zealand,  and  the  United  Kingdom,  and  the  Structures 
and  Materials  Panel  of  the  Advisory  Group  for  Aerospace  Research  and  Development  of  the  North  Atlantic  Treaty  Organization. 

H.  (U)  WORK  PERFORMED  BT:  Approximately  80*  of  the  development  work  on  this  program  will  be  accomplished  ln-house  at  Army 
Materials  and  Mechanics  Research  Center,  Watertown,  MA;  Army  Armament  Research  and  Development  Command,  Dover,  NJ;  Army 
Missile  Command,  Huntsville,  AL;  Army  Mobility  Equipment  Research  and  Develo|ment  Command,  Fort  Belvolr,  VA;  Army  Natick 
Laboratories,  Natick,  MA;  Army  Aviation  Research  and  Development  Command;  Applied  Technology  Laboratory,  Fort  Euscls,  VA; 
and  the  Army  Test  and  Evaluation  Comaand,  Aberdeen  Proving  Ground,  MD.  The  five  primary  contractors  are:  Garrett  Turbine 
Engine  Company,  Phoenix,  AZ;  Parker  Hannifin,  Irvine,  CA;  Brown  University,  Providence,  11;  Ford  Motor  Company,  Dearborn, 

Ml;  and  Massachusetts  Institute  of  Technology,  Cambridge,  MA.  There  are  five  additional  contractors  and  a  total  dollar 
value  of  $100,000. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (C)  FT  1981  and  Prior  Accomplishments:  Advanced  laminated  armor  systems  were  developed  for  the  operator's  com¬ 

partment  of  the  new  M9  armored  combat  earthmover  and  the  ground-launched  cruise  missile  traneporter/erector.  Ballistic 
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spall  suppression  liner  systems  of  were  developed,  evaluated,  and  successfully  fsbrlcated  for 

the  M113  armored  personnel  csrrler  lnfsntry  vehicle.  Tests  confirmed  Improved  survivability  of  personnel  against  ballistic 
and  radiological  threats.  advanced  kinetic  energy  tank  munition  was 

greatly  Improved  through  advanced  materials  processing  methods.  Improved  composite  helicopter  tailcone  atructures  were 
developed  and  tested  and  withstood  multihit  23«  •  Determined  causea  of  unacceptable 

variability  of  tungsten  core  kinetic  energy  munition  and  fabricated  and  tested  Improved"  munition  cores.  Completed  baseline 
flight  test  of  metal-matrix  composite  reinforcement  platea  for  satisfying  vibration,  wear,  and  noise  reduction  requirements 
of  the  CH-A7  helicopter  forward  transmission.  The  general  reduction  of  noise  was  3  to  5  decibels  over  the  entire  frequency 
spectria.  Developed  harder,  more  sbraalon-resistant  coetlnga  for  military  kevlar  cable.  Demonstrated  new  joining  concepts 
for  sandwich  panels  and  Initiated  a  contract  for  fabrication  of  low-cost  silicon  carbide/ a li»lmm  metal-matrix  composites 
for  bridging.  Developed  materials  specimen  capable  of  withstanding  high-energy  laser 

fluence  level  In  excess  of  for  engagement  times  over  5  seconds.  These  materials  were 

developed  for  the  Advanced  Attack  helicopter  or  Cobra-type  aircraft 

.  Established  laser  damage  threahold  levels  for  optical  materials  used  In  windshields,  vision  blocks,  and  optical 
gun  sights.  Determine  mechanism  and  developed  specifications  for  highly  effective  laser  barrier  action. pf. 

and  developed  Improved  glass  compositions  that  provide  superior  resistance  • 


2.  H  1982-PT  198A  Program:  Develop  procurement  specifications  for  electroslag  remelt  steel  which  Include  engi¬ 

neering  and  ballistic  property  requirements  for  the  Advanced  Attack  Helicopter.  Develop  and  evaluate  laminate 

armor  systems,  that  provide  a  reduction  compared  to  the  same  thickness  of  conventional  steel  armor,  for 

highly  mobile  lightweight  tanks  and  infantry  fighting  vehicles.  These  new  armor  systems  will  provide  the  required  greater 
protection  from  penetrator  munitions.  Pursue  developments  to  Improve  performance  of  new  tungsten  alloys  and  optimise  sta- 
balloy  processing  as  high-denslty  materials  for  kinetic  energy  penetrators.  Conduct  realistic  ccmputer  modelling  of  armor 
penetration  rounds,  fragmentation  rounds,  and  of  launch  conditions  to  guide  armament  materials  development s .  Test  and  eval¬ 
uate  new  composite  designs  for  armor  to  defeat  Soviet  advanced  threats.  The  Army  metal-matrix  composite  thrusts  on  helicop¬ 
ters  will  focus  on  fiber-matrix  wetting  and  bonding,  Improved  fiber  coatings,  welding,  joining  and  fabrication,  and  broaden¬ 
ing  the  data  base  on  mechanical  properties.  The  metal  matrix  bridging  thrust  will  Include  completion  of  design  trade-off 
studies,  surface  treatment  for  bonding,  fabrication  of  low-cost  silicon  carbide/alialmss  composite,  and  Initiation  of  con¬ 
tracts  on  design  optimization.  Joining  concepts,  and  automated  metal-matrix  production  techniques.  Increased  Joining 
requirements  of  advanced  military  systems  will  be  satisfied  through  work  on  structural  adhesives  that  will  be  evaluated 
along  with  metal  components  to  optimize  strength,  fatigue,  and  environmental  durability.  Work  will  be  Increased  on  metal 
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component  replacement  _  In  ground  combat  systems  to  enhance  agility  and  mobility  and  respond  to  Rapid 

Deployment  Force  need.  Work  will  proceed  to  complete 

.development  of  noncharring,  ablative  advanced  radome  material's  and!  host  materials.  Work 

will  continue  to  establish  the  data  base  on  effects  of  radiation  on  missile  nose  cone  materials  and  win¬ 
dshields,  canopy  and  optical  materials  and  on  textiles  required  for  personnel  protection  .  Further  develop  and 

evaluate  fast-acting  switching  materials  for  personnel  protection.  Work  to 

'develop  Improved  materials  for  ground  combat  vehicle  armor 

will  be" conducted.  Continue  program  to 'develop,  test,  and  evaluate  gear  and  bearing  materials  for 
tanks  and  aircraft  using  advanced  processing  techniques  .  Conduct  measurements  of 

effecta  of  chemical  warfare  agents  wetting  and  spreading  on  Army  equipment  with  polymer  surfaces  and  develop  methods  for 
decontamination  and  protection.  Establish  a  centralised  corporate  Army  rubber-processing  and  characterisation  facility  for 
satisfying  Increasing  requirements  for  elastomers  and  rubbers  In  Army  systems.  This  program  to  expand  and  accelerate  work 
\  In  this  area  will  Initially  focus  on  the  development  and  trl-Servlce  application  of  natural  and  synthetic  rubbers.  Work 
:  will  be  started  to  establish  a  long-range  program  to  develop  new  competitive  materials  processing  methods  program  for 
V  lighter  weight  and  higher  performance  materials  unique  to  Army  needs  to  offset  escalating  production  costa  of  future  weapons 
systems.  The  program  will  focus  on  new,  lightweight  composites,  metals,  and  polymer  for  combat  aystema,  higher  efficiency 
adiabatic  engines,  less  labor-intensive  composite  aircraft  structures,  and  on  surface  treatments  Incorporating  protection 
against  contaminating/ decontaminating  chemical  agents. 


3. 


(U)  Program  to  Completion: 


This  Is  s  continuing  program. 
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Program  Element:  #  6.21.11. A  Title:  Atmospheric  Investigations 

DOD  Mleelon  Areal  1522  -  Environmental  end  Life  Science*  (ED)  Budget  Activity:  II  -  Technology  Baee 

A.  (0)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Total 


Project 

Number 

Title 

FT  1981 
Actual 

FT  1982 
Estimate 

FT  1983 

Estimate 

FT  198* 
Estimate 

Additional 

To  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

6208 

553* 

50*5 

6995 

Continuing 

Not 

Applicable 

AH71-A 

Battlefield  Environments 

509 

540 

750 

1452 

Continuing 

Rot 

Applicable 

AH71-B 

Atmospheric  Effects  on  HEL 

665 

555 

595 

600 

Continuing 

Rot 

Applicable 

AH71-C 

Millimeter  Wave  Propagation 

*51 

890 

1230 

1760 

Continuing 

Not 

Applicable 

AH71-0 

Atmospheric  Sensors 

1160 

1677 

U12 

603 

Continuing 

Not 

Applicable 

AH71-E 

Battlefield  Obscuration 
Effects 

1193 

789 

880 

1135 

Continuing 

Not 

Applicable 

AH71-F 

Artillery  Meteorology 

811 

811 

198 

1140 

Continuing 

Not 

Applicable 

AH71-C 

Atmospheric  Assessment  for 
Army  Programs 

1*19 

272 

280 

305 

Continuing 

Not 

Applicable 

B.  (U)  BRIEP  DESCRIPTION  OP  ELEMENT  AND  MISSION  WEED:  Mleelon  neede  reepond  to:  (1)  Requirements  contained  In  the 
Department  of  Defenae  (DOD)  Ataoapherlc  Trenemleelon  Plan,  7  Jul  81,  which  obligates  the  Army  to  satisfy  responsibilities  to 
all  three  services  (Army,  Navy,  Air  force);  (2)  requirements  from  the  Deputy  Under  Secretary  of  Defense  for  Research  sod 
Engineering,  1  Peb  79,  for  the  Army  to  take  the  lead  providing  meteorological  support,  both  technology  base  (6.2)  and 
meteorological  operational  support  (6.5),  to  the  Department  of  Defense  National  High  Energy  Laser  Teat  Range  at  White  Sands 
Missile  Range,  m;  (3)  requirements  contained  In  Fire  Support  Mission  Area  Analysis,  Phase  I  Report,  31  Jan  80,  and  from 
the  United  States  Army  Field  Artillery  School,  23  Jun  80,  to  provide  Improved  long-yange  artillery  effectiveness;  and  (A)  a 
requirement  for  the  Army  to  provide  Its  own  weather  support  forward  of  Division  for  weapon  systems,  and  for  hydrologic  and 
flood  forecasting.  This  program  addresses  the  urgent  need  to  develop  meteorological  techniques  and  equipment  easentlal  la 
the  planning  and  support  of  combat  operations.  The  Impact  of  weather  and  battlefield  conditions  (dirty  battlefield)  on 
sophisticated  weapon  systems  employing  electro-optical,  millimeter,  and  microwave  devices  must  be  determined.  Adequate 


UNCLASSIFIED 


UNCLASSIFIED 


Progrsm  Blount  #  6.21. 11. A  Title:  Atmospheric  Investigations 

DOD  Mission  Areal  1522  -  Environmental  and  life  Sciences  (ED)  Budget  Activity:  ll  -  Technology  Base 

knowledge  of  aeteorologlcal  effects  and  adequate  procedures  and  equipment  to  compensate  for  them  are  essential  for  artillery 
fire  control  accuracy  and  tactical  operations.  Hear-realtlne  weather  Intelligence  la  essential  In  planning  combat  opera¬ 
tions  and  direct  support  of  weapons  systems.  Remote  wind  sensors  are  required  to  Increase  the  standoff  range  and  survivabi¬ 
lity  of  battle  tanks.  Specific  objectives  are  to:  (1)  develop  aeteorologlcal  techniques  and  equipment  for  direct  and 
Indirect  support  of  electro-optical  and  target  acquisition  systems,  armor,  smoke,  high-energy  laser,  and  artillery 
preclelon-gulded  munitions;  (2)  establish  and  correct  deficiencies  In  existing  capability  to  assess  and  simulate,  through 
models,  the  effects  of  dirty  battlefield  environment  on  performance  of  current  and  future  electro-optical  and  near  millime¬ 
ter  wave  weapon  systems;  (3)  provide  quantification  of  potential  battlefield  at  wavelengths  from  visible  to  near  millimeter; 
and  (4)  develop  remote  atmospheric  sensors  to  Increase  armor  and  artillery  fire  control  accuracy  Increasing  the  probability 
of  first-round  hits. 

C.  (0)  BASIS  POR  FT  1983  ROTE  REQUEST:  Updating  of  battlefield  obscuration  models  (EOSAEL  82)  to  Include  the  Mldeaat  and 
Persian  Gulf .  These  will  give  tlie  Army  well-documented,  validated  computer  simulations  of  dirty  battlefield  environmental 
effects  on  the  performance  of  electro-optical,  millimeter,  and  microwave  weapon  systems  for  use  by  weapons  designers, 
war-gamers,  testers,  and  tactical  commanders.  BATTEL  83  (models  addressing  obscuration  effects  of  dust/aaoke  under  real¬ 
istic  terraln/vegetatlve  conditions)  will  be  updated  and  documented.  Interpreted  meteorological  displays  for  Intelligence 
training  simulators,  chemical  analyses,  and  artillery  support  requirements  will  be  developed.  Atmospheric  effects  on  High 
Energy  laser  propagation  will  be  determined  for  self-defense  and  support  scenarios,  and  a  climatology  handbook  will  be 
developed  for  trl-Servlce  users  of  the  White  Sands  Missile  Range  Department  of  Defense  National  High  Energy  Laser  Test 
Range.  Development  of  a  smoke  munitions  expenditures  model  will  be  developed  to  describe  atmospheric  llmltstlons  on  near 
millimeter  wave  and  Infrared  Surveillance  Target  Acquisition  Radar  for  Tank  location  and  Engagement  (STARTLE)  concepts. 

Field  measurements  will  be  conducted  to  determine  visible  and  Infrared  transmission  In  the  SNOW-TWO  and  B1CT  111  tests.  An 
assessment  on  the  effectiveness  of  obtaining  target  area  meteorology  to  improve  long-range  artillery  effectiveness  will  be 
made.  Techniques  for  extending  meteorology  above  20  kilometers  will  be  determined.  Procedures  will  be  verified  to  incre¬ 
mentally  send  end  merge  meteorological  messages  and  to  detect  rapid  meteorological  changes. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #  6.21. 11. A  Title:  Atmoepherlc  Inveetlget lone 


DOD  Mission  Area:  IS22  -  Environmental 

and  Life 

Sciences  (ED) 

Budget  Activity:  #1  -  Technology  Base 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($ 

In  thousands) 

Total 

Additional 

Estimated 

FT  1981 

FT  1982 

FT  1983 

To  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

Funds  (as  shown  In  FT  1982 

6208 

5534 

5045 

Continuing 

Not  Appl  cable 

submission) 

5671 

6747 

6900 

Continuing 

Not  Applicable 

The  FT  1981  total  dollars  for  the  Millimeter  Have  Propagation  Program  element  Include  an  additional  funding  of  $81  thouaand 
for  CRREL  support;  also ,  the  total  for  the  Atmoapherlc  Assessment  for  Any  Program  taak  element  Includes  an  additional  fund¬ 
ing  of  $450  thousand  for  UMON  TREE  support.  FT  1982  and  FT  1983  funding  maa  decreased  to  accommodate  higher  priority  Army 
programs. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Prograa  Element :  <  6.21. 11. A  Title :  Atmospheric  Investigation* 

DOD  Mission  Areal  1522  -  Environmental  and  life  Sciences  (BP)  Budget  Activity:  -Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Develop  techniques  and  equipment  for  meteorological  support  of  Army  bat¬ 
tlefield  operaHoiis-anirToF~tEe-3eaIgiiiri~3evelopaent ,  operation,  and  employment  of:  weapon  systems  that  use  electro-optical, 
millimeter,  and  microwave  sensors,  high-energy  lasers,  artillery,  smoke,  armor,  target  acquisition  systems,  and  Precision 
Guided  Mmltlona.  Quantify  battlefield  obscuration  conditions  and  effects  for  electro-optical  systems  under  realistic  bat¬ 
tlefield  atmospheric  conditions  for  weapons  designers  and  war  gaming.  Quantify  propagation  environment  for  millimeter  and 
microwave  propagation  and  the  effects  of  realistic  bsttleflald  envlronsents  on  mlllimeter/mlcrowave  systems  to  Improve 
acquisition,  tracking,  and  destruction  of  targets  under  low-vlelbillty  battlefield  conditions.  Develop  and  evaluate  new 
techniques  to  analyse/lnterpret/and  predict  critical  atmospheric  conditions  and  develop  new  measurement  techniques  appli¬ 
cable  to  field  testing  high-energy  laaer  weapon  systems  at  the  Department  of  Defense  High  Energy  Laser  Systems  Test 
Facility.  Improve  long-range  artillery  effectiveness  by  improving  quality  and  extending  the  range  of  atmospheric  measure¬ 
ments,  and  by  integrating  modern  equipment  and  techniques  into  user  applications.  Develop  remote  atmospheric  sensors  to 
Increase  armor  and  artillery  fire  control  accuracy.  Provide  software  for  the  weather  intelligence  function  of  the  Army's 
All-Source  Analysis  System  to  Include  hydrology/moblllty/and  operations  as  Influenced  by  tactical  scale  weather  conditions. 
Develop  high-frequency  direction-finding  technique  to  improve  location  accuracy  of  high-frequency  sourcea  baaed  on  increased 
understendlng  of  atmospheric  (ionospheric)  effects  leading  to  lessening  of  basic  atmospheric  constralnta. 

G.  (U)  RELATED  ACTIVITIES:  Program  Elements  6. 11. 01. A,  Atmospheric  Sciences;  6. 27. 30. A,  Cold  Regions  Engineering 
Technology;  6.37.A1.B,  Meteorological  Equipment;  and  6. 57. 02. A,  Support  of  Development  Testing.  Work  is  coordinated  within 
the  Department  of  Defense  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  (USDRE).  Direct  coordination  is 
maintained  with  Project  Manager,  Smoke/Obacurants;  Project  Manager,  Control  and  Analysis  Centers  (CAC);  Army  Materiel 
Systems  Analysis  Agency/US  Army  Training  and  Doctrine  Command;  Harry  Diamond  Laboratories;  High  Energy  laser  Systems  Project 
Offlce/Mlsslle  Command;  Test  and  Evaluation  Command,  White  Sands  Missile  Range  (WSMR);  Dug way  Proving  Ground;  Air  Force; 
Navy;  national  Oceanographic  and  Atmospheric  Agency;  Environmental  Protection  Agency;  Panel  IV  of  the  NATO  Research  Study 
Group  15  (Action  Committee  243);  Panel  XII  (Meteorology)  of  the  NATO  Army  Atmsnents  Croup  and  the  US  Army  European 
Meaometeorology  Advisory  Panel  to  exchange  Information  and  preclude  duplication  of  effort. 

H.  (U)  WORK  PERFORMED  BT:  The  Atmospheric  Sciences  laboratory.  White  Sands  Missile  Range,  Ml,  le  the  in-house  de  'eloping 
organisation  responsible  for  the  prograa.  Of  the  $4,542  million  prograa  in  FT  1982,  approximately  77Z  is  ln-house  and  23X 
is  contractual.  Contracts  totaling  $986  thousand  exist  with  the  following:  Physical  Science  laboratory.  New  Mexico  State 
University,  Las  Cruces,  NM;  Optlaetrlcs,  Ann  Arbor,  MI;  Science  Applications,  Inc.,  Ann  Arbor,  MI;  Oregon  Graduate  Center, 
Beaverton,  OR;  National  Research  Council,  Washington,  DC;  0A0  Corp. ,  Ft.  Worth,  TX;  University  of  Dayton,  Dayton,  OH;  and 
Lockheed,  Houston,  TX. 
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Program  Element:  #  6. 21. 11. A  Title!  Atmospheric  Investigation* 

DOD  Hiaelon  Areal  #522  -  Environmental  and  Life  Sclencea  (ED)  Budget  Activity;  #1  -  Technology  Ease 

X-  (0)  PROGRAM  ACCOM PLISHIEWTS  AMD  FUTURE  PROGRAMS; 

1 •  (U)  FT  1981  and  Prior  Accomplishments:  Documented  and  diatrubuted  Electro-Optical  Systea*  Ataoapheric  Effect* 

Library  (EOSAEL)  6o  providing  user-oriented  nodels  for  quantifying  obacuratlon  effecta  of  the  dirty  battlefield* 
Characterized  ataoapheric  effecta  on  High  Energy  Laaer  (HEL)  at  White  Sanda  Hiaaile  Range  Departaent  of  Defenae  National 
High  Energy  Laaer  Teat  Eange  and  evaluated  new  aenaora.  Conducted  a  alant  path  visibility  field  experiment  at  Happen, 
federal  Republic  of  Ceraany,  to  deteralne  effecta  of  fog  on  alant  path  tranaalaalon  for  preclalon  guided  aunltlona. 
Succeaafully  characterized  ataoapheric  condltlona  during  Battlefleld-lnducad  Contamination  Field  Teeta  for  electro-optical 
and  near-ailllaeter  wave a.  Coapleted  and  aucceaafully  teated  croaawlnd  integrated  concentration  (EWIK),  a  real tine  aaoke 
aunltlona  expenditure  aodel;  developed  aaoke  coverage  dlaplaya ■  Exploratory  hardware  developaent  coapleted  for  the  tank 
croaawlnd  eeneor.  Provided  laproved  aeteorology  for  artillery  to  inereaae  long-range  artillery  effectlveneaa.  Developed 
analyela  and  dlaplay  technique*  for  realtlae  prediction  of  toxic  corridora  aaaoclatad  with  chealcal  apllla.  Thla  technique 
waa  uaed  by  White  Sanda  Hiaaile  Range  in  aupport  of  the  National  Aaronautica  and  Space  Adalnlatratlon.  Documented  and  die- 
trlbuted  automated  digital  analyaee  of  aaoke  and  duat  cloud*  in  aupport  of  Frojact  Hanager,  SHORE,  Ataoapheric  Sclencea 
Laboratory  experiment*;  expanded  technique  to  quaal-three-diaenalonal  tiaa  aaquence*  of  tine,  alze,  and  location  of  douda. 
Prepared  and  dlatrlbuted  interpreted  cllaatologlcal  information  to  over  25  Army  requestor*.  PTB1:  In-house,  $4,147  Bil¬ 
lion;  contractual,  $2,061  allllon. 

2.  (U)  FT  1982  Program:  Validate  KWIE  (Phase  II),  a  aaoke  munition  expenditure  nodal  for  visible,  infrared  wave¬ 

lengths  and  aaoke- producing  aunltlona.  Develop  technique  to  aeaaure  near  field  optical  turbulence;  coaplete  investigation 
of  variability  of  optical  turbulence  associated  with  natural  thermal  pluaas  applicable  to  field  teats  of  high  energy  laser 
weapons  syatena  at  White  Sands  Missile  Range  Departaent  of  Dafanse  National  Nigh  Energy  Laser  Test  Range.  Modify  radar  per¬ 
formance  aodel  to  permit  evaluation  of  10.6  alcroaeter  Infrared  systea.  Coaplete  tank  croeswlnd  sensor  qualification  testa 
(ability  to  correct  aain  gun  firing  errors);  a  demonstration  teat  will  be  conducted  to  deteralne  the  effects  of  ataoapheric 
refraction  on  the  pointing  errors  for  Ml  main  gun.  Evaluate  1.06  aleroaetar  celling  and  visibility  aenaor.  Coaplete,  docu¬ 
ment  ,  and  distribute  EOSAEL  82  updating  adverse  weether  effects,  battlefield  duat  aodel*  including  additional  battlefield 
effects  (optical  turbulence,  fire  products,  cold  weather  effects).  Determine  best  procedures  for  merging  and  incremental 
sending  of  aeteorological  message*  and  analysis  procedures  to  identify  rapidly  changing  aetaorologlcal  conditions  for  artil¬ 
lery  applications.  Develop  dynaalc  weather  scenarios  and  tailored  statistical  clliste  product*  for  Army  usera.  Provide 
ataoapheric  characterisation  during  field  tests  to  deteralne  realistic  battlefield  ataoapheric  effects  on  Army 
near- millimeter  wave  and  Infrared  systems.  Deteralne  quantitatively  the  atmospheric  limits  to  performance  for  the  next 
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Program  Element:  #  6.21. 11. A  Title:  Atmospheric  Inveetlgetlone 
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generation  of  surveillance  and  target  acquisition  sensors.  Provide  multlspectral  digital  analyses  of  smoke  and  dust  clouds 
In  support  of  Army  experiments.  Smoke  Week  III  and  Battlefield- Induced  Contamination  Testa.  Promising  cost  effective  sen¬ 
sors  for  the  remote  weather  station  will  be  developed  and  feasibility  demonstrated.  Meteorological  techniques  will  be 
developed  to  Improve  artillery  effectiveness,  and  meteorological  data  will  be  accumulated  for  hlgh-trajectory  artillery. 

New  techniques  will  be  developed  for  new  smoke  delivery  In  tactical  environments.  Field  measurements  will  be  make  on  aero¬ 
sol  density  and  absorption.  Field  measurements  will  also  be  made  to  validate  a  vertical  structure  model.  Work  on  an  im¬ 
proved  antenna  which  will  significantly  improve  the  low-angle  tracking  accuracy  for  the  AM/ TM  0-31  radar  will  continue.  FY 
1982:  In-house,  $3,920  adlllon;  contractual,  $1,708  million. 

3.  (U)  FY  1983  Planned  Program:  Initiate  development  of  a  smoke  munitions  expenditure  model  for  multlspectral  obscur¬ 
ants.  Determine  need  for  a  smoke  deployment  meteorological  message.  Determine  atmospheric  effects  on  propagation  for 
self-defense  and  support  scenarios  and  prepare  climatology  handbook  for  trl-Servlce  users  at  White  Sands  Missile  Range 
Department  of  Defense  National  High  Energy  Laser  Test  Range .  Develop  user-oriented  models  to  describe  atmospheric  limlta- 

^  tlons  on  near  millimeter  wave  and  Infrared  concepts.  Update  EOSAEL  82  (user-oriented  models  quantifying  the  obscuration 
effects  of  the  dirty  battlefield)  to  address  Mideast/  Persian  Gulf.  Develop  and  document  Battlefield  Atmospheric 
Transmission  and  Terrain  Effects  library  (BATTEL  83)  (models  addressing  obscuration  effects  of  dust/smoke  under  realistic 
terraln/vegetatlve  conditions).  Verify  procedures  to  Incrementally  aend  and  merge  meteorological  messages ;  detect  rapid 
meteorological  changes.  Determine  techniques  for  extending  meteorology  above  20  km.  Assess  effectiveness  of  obtaining  tar¬ 
get  area  meteorology  to  Improve  long-range  artillery  effectiveness.  Develop  tailored  climate  products  for  several  Army  sys¬ 
tems.  Conduct  field  measurements  of  visible  and  Infrared  transmission.  Develop  Interpreted  meteorological  displays  for 
Intelligence  training  simulators  and  chemical  analysis.  Complete  three-dimensional  (3  Instrument)  multlspectral  measurement 
capability  and  associated  analysis  software.  FY  1983:  In-house  $2,874  million.  Contractual  $2,186  million. 

4.  (U)  FY  1984  Planned  Program:  Develop  and  evaluate  techniques  for  atmospheric  problems  encountered  in  HEL  field 
tests.  Determine  effects  of  rain,  snow,  and  explosion  debris  on  doppler  signature  classifications  and  Identification. 
Interface  celllng/vlslblllty  sensor  with  automatic  meteorological  station,  AN/TMO-30  radar;  configure  system  to  automati¬ 
cally  sense  battlefield  contaminants  In  four  wavelengths.  Complete,  document,  and  distribute  EOSAEL  84  (user-oriented 
models  for  quantifying  obscuration  effect  of  the  dirty  battlefield),  which  extends  geographical  coverage  to  Hldeast  and 
Tropics.  Distribute  BATTEL  83.  Complete  sensors  that  can  be  added  to  remotely  piloted  vehicles  to  measure  for  artillery 
target  area  meteorology.  Develop  climate  models  for  Israel/ Jordan.  Incorporate  foreign  and  new  smoke  source  characteris¬ 
tics  In  munition  expenditure  model;  complete  XM82S  munition  expenditure  model.  Develop  and  evaluate  techniques  for 
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atmospheric  problems  encountered  In  field  tests  of  high-energy  lasers  at  White  Sands  Missile  Range  Department  of  Defense 
National  High  Energy  laser  Test  Range.  Quantitatively  assess  atmospheric  limitations  for  selected  Army  systems.  FY  1984: 
In-house,  $5,038  million;  contractual,  $2,025  million. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Prograa  Eleaent:  16.21.2Q.A  Title:  Nuclear  Weapon!  Effecta;  Fluldlca 

DOD  Mlaelon  Areal  ^523  ^Engineering  Technology  (ED)  Budget  Activity:  fl  -  Technology  Rate 

A.  (U)  RESOURCES  (PROJECT  USTINC):  ($  In  thouaanda) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Ratlmated 

Number 

Title 

Actual 

Eatiaate 

Eatiaate 

Eatiaate 

To  Completion 

Coata 

TOTAL  FOR  PROGRAM  ELEMENT 

3755 

3225  ' 

5355  " 

TT35I 

Continuing 

Not  Applicable 

AH25 

Nuclear  Heapona  Effecta 

3783 

5225 

6532 

11381 

Continuing 

Not  Applicable 

Reaearch,  Near  Mllllaeter 
Wave  Technology,  Fluldica 
Technology 


g.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  The  Army  urgently  require a  battlefield  equipment  that  la  aur  vable 
In  a  nuclear  envlronaent.  The  aoldler  can  be  effective  In  the  battle  even  after  being  expcaed  to  aivere  nuclear  envl- 
ronncnta.  Equipment  nuat  be  aa  aurvlvable  aa  the  aoldler  If  the  Any  la  to  avoid  the  potently.  .r  4*.  jaatr' .<*  situation  of 
having  aoldlera  who  are  willing  and  able  to  fight  after  aurvtvlng  a  nuclear  attack  but  are  •'sehla  <o  do  ae  W*uae  coo  bat 
ayatena  fall  to  wlthatand  the  hoatlle  nuclear  envlronaanta .  A  aurvlvable  Any  force  provide  «  atrong  nuclear  war 
deterrent.  Environmental  definition,  vulnerability  aeaeaaaent,  development  of  hardening  flxea,  and  evaluation  of  the 
nuclear  aurvivablllty  of  operational  forcea  are  parta  of  the  Nuclear  Veapona  Effecta  reaearch  program.  The  approach  la  to 
develop,  maintain,  and  tranafer  to  the  materiel  developera  the  technology  for  balanced  hardening  of  fielded  and 
developmental  ayatena.  Near  Mllllaeter  Wave  (NMMW)  radara  offer  a  potential  way  to  aee  through  the  aaoke  and  obacuranta  of 
the  modern  battlefield.  Thla  capability  la  critical  to  the  Army  when  fighting  outnumbered  againat  forcea  heavily  reliant  on 
obacuranta  for  cover  In  the  attack.  The  fluidic  technology  prograa  provldea  a  coordinated.  Army-wide  program  for  the 
dealgn,  development,  teatlng,  and  feaalblllty  deaooatratlon  of  fluidic  activated  control  ayatena  for  uae  In  Army  materiel. 
Compared  to  electronic  ayatena,  fluidic  ayatena  offer  the  potential  for  greatly  improved  reliability,  availability  and 
maintainability,  end  reduced  life-cycle  coata  while  providing  improved  end  Item  performance.  Thla  la  a  Single  Program 
Element  Fund  (SPEP)  wherein  a  elngle  Army  laboratory  la  funded  In  one  Prograa  Eleaent  (PE). 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element :  I6.21.2Q.A  Titles  Hue leer  Weapons  Effects;  Fluldice 

DOD  Mission  Ares”  #523  -Engineering  Technology  (ED)  Budget  Activity: II  -  Technology  Bese 

c.  (U)  BASIS  FOR  FT  1983  ROTE  REQUEST:  Continue  blast-thernal  simulator  design  efforts  and  air  defense  system  vul¬ 
nerability  aasessaents.  Continue  source  region  Electronagnetic  Pulse  (BMP)  studies.  In  the  Hear  Milllneter  Have  (NtMW) 
program,  equipment  capable  of  operating  in  a  limited  visibility  environment  is  to  be  designed,  end  target/ background  signa¬ 
tures,  measurement  techniques,  radars,  and  collection  receiver  technology  will  be  investigated  for  MOM  all-weather  Army 
systems.  The  fluidics  program  will  continue  efforts  to  develop  and  demonstrate  high-reliability  control  aystems  and  envi¬ 
ronmental  sensing  devices. 


(U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($ 

in  thousands) 

Total 

Additional 

Eatlmated 

FT  1981 

FT  1982 

FT  1983 

To  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

5783 

5225 

6532 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 
submission) 

5994 

5840 

9765 

Continuing 

Not  Applicable 

In  FT  1981,  the  program  was  decreased  $2*1  thousand  because  of  reprograming  to  highsr  priority  Army  programs.  The  decresse 
of  $615  thousand  in  FT  1982  is  a  result  of  the  smended  budget  request  and  the  application  of  revised  inflation  and  civilian 
pay  pricing  indices.  The  $3233  thousand  decrease  in  FT  1983  reflects  a  realignment  in  the  nuclear  survivability  program 
pending  development  of  an  action  plan  to  better  link  the  technology  base  with  development  and  product  improvement  programs. 

E.  <U)  OTHEK  APPB0PBIAT10H  FUHPS:  Mot  applicable. 
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Prograa  Eleaent:  <6. 21. 20. A  Title:  Itoclear  We a pong  Effect*;  Fluidics 

DOD  Mission  Areal  1523  -  Engineering  Technology  (ED)  Budget  Activity:  fl  -  Technology  Bate 

F.  (U)  DETAILED  1ACKCR0UND  AMD  DESCRIPTION: 

1.  (D)  The  Nuclear  Heapona  Effect*  (NUE)  reaearch  prograa  la  an  integral  part  of  the  A  ray  Nuclear  Survivability 
Prograa.  The  NUE  reaearch  prograa  la  structured  to  provide  adequate  envlronaental  definition  for  all  nuclear  veapon 
effect*,  to  develop  appropriate  hardening  fixes,  and  to  provide  technology  for  Including  nuclear  survivability  hardening 
during  dealgn  and  teatlng  of  ayateaa  In  developaent  or  that  are  being  product-laproved.  Thl*  la  the  Aray'a  only  prograa  to 
provide  the  technology  that  enable*  developaent  of  equlpaent  that  will  be  aurvlvable  on  the  tactical  nuclear  battlefield. 

2.  (U)  Near  Hllllaeter  Nave  (NWtU)  ayateaa  can  provide  better  reaolutlon  of  allltary  target*  than  longer  wavelength 
alcrowave  ayateaa.  They  are  leaa  affected  by  aaoke  and  fog  than  electro-optic  ayateaa.  The  NMMW  Technology  Prograa  will 
fill  existing  data  gap*,  develop  NMM  aeaaureaent  atandarda,  and  lnveatlgate  new  WMU  all-weather  ayateaa. 

3.  (U)  Fluidic*  offer  low-aalntenance ,  hlgh-rellablllty,  lntrlnalcally  aafe  control  ayateaa  that  can  operate  In 
haraher  environaenta  than  other  type*  of  control* a  and  are  adaptive  particularly  to  control*  for  alaallea  and  reaotely 
piloted  vehicle* ,  gaa  turbine  fuel  control* ,  and  turret  atabllltatlon  ayateaa  for  araored  vehicle*.  This  prograa  explore* 
the  applicability  of  fluidic*  to  candidate  ayateaa  aufflclencly  to  deaonatrate  the  feasibility  of  transferring  technology  to 
ayatea  developaent  as  coat-effective  laproveaents • 

C.  (U)  BELATED  ACTIVITIES;  Nuclear  weapon  effects  reaearch  la  pert  of  a  trl-Servlce  effort  In  coordination  with  the 
Defense  Nuclear  Agency.  It  la  related  to  Prograa  Eleaent  (PE)  6.36.0A.A,  Nuclear  Munitions  and  Radlac* ,  which  provide*  for 
technological  assistance  to  aaterlel  developaent  agencies.  All  appropriate  Aray  prograa*  for  alaallea,  CO* bat  vehicles, 
coMuolcatlon  ayateaa,  and  battlefield  Intelligence  ayateaa  are  supported  by  these  efforts.  The  NHNU  technology  prograa  Is 
coordinated  with  reaearch  activities  In  PE  6. 11. 02. A,  Defense  Research  Sciences,  and  other  US  Aray  Electronics  Reaearch  and 
Developaent  Coaaand  prograaa.  Fluidic  technology  follows  up  on  research  In  PE  6.11. 02. A,  Research  In  Fluidics,  Nuclear 
Effects,  and  Ordnance  Electronics. 

B.  (U)  WORE  PERFORMED  BT:  Harry  Dlaaond  Laboratories,  Adelphl,  HD;  Ballistic  Research  Laboratory,  Aberdeen  Proving 
Ground,  MD;  US  Aray  Electronics  Reaearch  and  Developaent  Coaaand,  Fort  Monaouth,  NJ;  US  Aray  Missile  Coaaand,  Redstone 
Arsenal,  AL;  White  Sands  Missile  Range,  NM;  Air  Mobility  Research  and  Developaent  Laboratory;  Fort  Eustis,  VA;  US  Aray 
Mobility  Equlpaent  Reaearch  and  Developaent  Coaaand,  Fort  Belvolr,  VA.  Contractors  Include  General  Electric,  Schenectady, 
NT;  University  of  Florida,  Galnsvllle,  FL;  Shock  Bydrodynaalcs ,  Ventura,  CA;  Physics  International,  San  Leandro,  CA;  GTE 


UNCLASSIFIED 


UNCLASSIFIED 
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Sylvanla,  Needham,  MA;  Science  Appl lcatlona ,  la  Jolla,  CA;  Kenan  Sclencea  Corporation,  Colorado  Sprlnga,  CO;  Hlaalon 
Reaearch  Corporation,  San  Diego,  CA;  Kenan  Av ldyne ,  Boston,  HA;  Braddock,  Dunn  and  McDonald,  Albuquerque,  1M;  Unldynanlca, 
Phoenix,  AZ;  Northrop  Corporation,  Hawthorne,  CA;  Denver  Reaearch  Inatltute,  Denver,  CO;  Lovelace  Foundation,  Albuquerque, 
1M;  A1 Research  Manufacturing  Company,  Phoenix,  A2;  TrlTec,  Inc.,  Coliabla,  HD;  and  Applied  Phyalca  Laboratory,  Laurel,  MD. 

1.  (U)  PROCRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Acconpllahnenta: 

a.  (U)  Continued  the  electronagnetlc  pulse  (BMP)  progran  to  determine  vulnerabilities  of  Army  single-channel  and 

nultlchannel  radios,  repeaters,  and  telephone  ternlnala  and  Initiated  product  Improvements  in  coordination  w  th  Project 
Managers  to  make  hardware  survlvable.  Supported  certification  testing  of  hlgh-altltude  electromagnetic  pulse  (HAEMP)  pro¬ 
duct  improvement  designs  for  the  AN/VRC-12  single-channel  systems  and  the  AN/TRC-112/121  and  the  AN/TRC-138  nultlchannel 
systems.  Developed  hardness  aaaurance/hardness  maintenance  (BA/W)  tester  to  support  fielded  AN/TRC-1A5  HAEMP  fix.  HAEMP 
current  Injection  teats  were  carried  out  on  the  XM-2  tracked  armored  vehicle  and  the  M-7A/M-75  mines.  Completed  transient 

radiation  (neutron  and  gamma  ray)  assessments  of  TACFIRI  and  Missile  Minder,  and  selected  mobile  electric  power  (HEP)  units 

for  multichannel  communication  systems.  Experimentally  verified  neutron  susceptibilities  of  standard  voltage  regulators 
used  with  Army  3,  5,  and  lOkV  generators.  Scoped  EMP  burnout  and  upset  problems  for  tactical  computers  and  continued 
development  of  electrical  method  of  determining  translator  radiation  damage  for  HA/HM  purpose.  Continued  to  determined 
nuclear  radiation  vulnerabilities  of  mlcroprocesaor/large-scale  Integrated  devices  to  be  used  by  Army  systems.  Continued 
efforts  on  selective  shielding  of  armored  vehicles  and  balanced  hardening  of  fiber  optics. 

b.  (U)  The  design  and  construction  contract  of  the  NMW  Mobile  Measurement  Facility  (IMF)  with  the  Georgia 

Institute  of  Technology  was  completed.  The  mobile  measurement  facility  was  used  to  characterise  target  and  background  sig¬ 
natures  In  realistic  battlefield  environments  and  adverse  weather  conditions  at  91,  110,  and  220  GHz .  Measurement  proce¬ 
dures  were  formulated,  and  a  detailed  schedule  for  diverse  sites  was  developed.  The  system  parameters  and  configuration  of 

a  lightweight  handheld  radar  were  defined.  Multipath  meaaurementa  at  91  GHz  were  made  over  water,  gravel,  and  graaay  ter¬ 

rains  . 

c.  (U)  Fluidic  stabilization  on  helicopters  and  tank  turrets,  fluidic  control  of  shock  abaorbers  In  automotive 
suspensions,  and  fluidic  gas  turbine  fuel  controls  have  been  successfully  demonstrated.  In  FT  1980,  fluidic  rate 


1-108 


UNCLASSIFIED 
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aenaor/ampllf ler  (rate  gyro)  circuits  demonstrated  superior  accuracies.  These  circuits  are  being  developed  for  heading 
reference  units  for  navigation  systems  and  as  rate  gyros  for  missile  and  remotely  piloted  vehicle  controls. 
Temperature-sensor  hardware  was  successfully  lnstslled  at  an  Army  ammunition  plant  for  long-term  evaluation. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  f 

a.  (U)  Hlgh-altltude  electromagnetic  pulse  (HAQIP)  and  balanced  vulnerability  analyses  will  be  performed  on  the 
Improved  Hawk  and  Patriot  air  defense  systems.  Efforts  to  quantify  the  Incidence  and  efforts  of  tree  blowdom  and  fires  In 
forests  will  be  completed.  Vulnerability  and  hardness  assessments  will  be  Initiated  for  automatic  data  processing  systems 
and  will  be  continued  for  emerging  semiconductor  technologies.  Source  region  EMP  simulator  and  combined  blast-thermal  simu¬ 
lator  design  analyses  will  continue.  Balanced  hardening  fixes  will  be  developed  for  multichannel  communications  systems  and 
for  mobile  electric  power  units.  A  program  to  develop  hardening  techniques  for  the  Ballistic  Missile  Defense  System  will  be 
Initiated.  Programs  will  continue  to  develop  techniques  for  hardness  assurance  during  manufacture  and  hardness  maintenance 
of  systems  In  the  field. 

b.  (U)  The  near-mllllmeter  wave  mobile  measurement  facility,  *lch  began  operation  at  M,  1A0,  and  220  glgahertx 
(GHz)  In  FY  1981,  will  make  transmission  and  target  and  clutter/background  measurements  In  adverse  environments.  In 
Vermont,  Western  Europe,  and  other  locations,  a  model  of  a  very  lightweight  handheld  9*  gigahertz  (Oiz)  ground  surveillance 
radar  will  be  made.  A  prototype  near-mllllmeter  wave  collection  receiver  will  be  assigned;  multipath  measurements  will  be 
continued  at  9*  GHz.  MMW  antenna  technology  will  be  Investigated . 

c.  (U)  Development  of  fluidic  rate  gyros  for  heading  reference  units  and  rwotely  piloted  vehicles  will  be  comple¬ 
ted.  Work  on  a  no-novlng-parts  servovalve  and  an  optical  to  fluidic  Interface  will  continue.  Development  of  dynamic  lami¬ 
nar  proportional  amplifiers  will  begin.  Technology  coordination  will  continue. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 
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FT  1983  It  DTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element:  16. 22.01. A  Title;  Altereft  Weapons  Technology 

DOD  Minion  Areal  TOj  -Engineering  Technology  (ED)  Budget  Activity:  *1  -  Technology  Bale 

A.  (U)  RESOURCES  (PROJECT  LISTING);  ($  IP  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
1666 

FT  1982 
Estimate 
5651 

FT  1983 
Estimate 
2492 

FT  1984 
Estimate 
5503 

Additional 

To  Completion 
Continuing 

Estimated 

Costa 

Not  Applicable 

DH96 

Aircraft  Weapons  Technology 

1666 

2094 

2492 

3303 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  EUMENT  AMD  MISSION  WEED;  Thla  prograa  develop!  and  evaluates  concepts  and  demonstrates  the 
technical  feasibility  of  advanced  aircraft  armament  techniques  and  weapons  for  delivering  ordnance  to  destroy,  neutralise, 
or  auppreaa  enemy  tMrgeta  in  the  conduct  of  the  land  can  bat  campaign.  The  objective  la  to  provide  the  greatest  possible 
weapons  effectiveness  at  affordable  coats  In  order  to  multiply  the  value  of  a  single  system  through  technology  and  compati¬ 
bility  with  other  systems. 

C.  (U)  BASIS  FOB  Ft  1983  EDTE  REQUEST:  Investigation  of  new  concepts  to  Improve  the  mission  effectiveness  of  aimed  Army 
aircraft.  Initiated  In  lhf  1^82,  will  be  continued  and  hardware  developed.  Areas  to  be  addressed  Include  target-sensing  mun¬ 
itions  to  enable  helicopter  weapon  subsystem  to  defeat  point  targets  at  extended  ranges;  self-defense  air-to-air  fire  con¬ 
trol  to  expand  present  helicopter  air-to-ground  capability  to  include  defense  from  airborne  threats;  passive  rsnge-flndtng 
to  Improve  effectiveness  of  automatic  target  cueing;  magneto-electric  turret  controllers  idilch  provide  the  potential  for  a 
lighter  weight  and  more  accurate  weapon  turret  system;  Interferometer  technology  to  enable  rapid  and  accurate  acquisition  of 
radar-directed  defense  systems. 


UNCLASSIFIED 
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Prograa  Eleaent:  #6. 22.01 .A  Title:  Altcrsft  Weapon*  Technology 

DOD  Mleelon  Area:  gg  -  Engineering  Technology  (ED)  Budget  Activity:  FI  -  Technology  Beee 

0.  (U)  COMPARISON  WITH  FT  1W  ROTE  BEQUEST!  ($  It:  thousand*) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estlaated 

Cost 

ROTE 

Funds  (current  requlreaenta) 

1666 

2094 

2492 

Continuing 

Not  Applicable 

Funds  (aa  shown  In  FT  1982 

sdbalaalon) 

1666 

2290 

2955 

Continuing 

Not  Applicable 

The  funding  decreases  In  PY  1982  and  In  PT  1983  are  the  result  of  the  aaended  budget  request  and  the  application  of  revised 
Inflation  and  civilian  pap  pricing  Indices. 

E.  («)  OTHER  APPROPRIATION  WWW:  Not  Applicable. 


UNCLASSIFIED 
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Program  Element:  *6. 22. 01. A  Title:  Aircraft  Westons  Technology 

DOD  Mission  Areal  1523  -  Engineering  Technology  (ED)  Budget  Activity:  7.  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION  Development  efforta  are  directed  toward  strengthening  the  technology  base  of 
aircraft  weaponry  to  provide  the  Army  with  lighter  weight,  more  effective  and  reliable  aircraft  weapons  and  munitions  with 
Improved  lethality.  Effort  la  directed  towarda  generating  concepts  and  advancing  technology  necessary  for  Improved  perform¬ 
ance  and  extended  life*  There  are  four  areaa  of  research  and  development:  wea;ons  system  concepts,  fire  control,  aerial 
munitions,  and  aerial  rockets. 

G.  .!))  RELATED  ACTIVITIES:  Close  liaison  la  maintained  with  the  other  military  services  and  Industry  to  avoid  duplication 
of  effort.  The  Army  participates  In  the  Trl-Servlce  Joint  Technical  Coordinating  Croup  for  Air  Launched  Non-Nuclear 
Ordnance,  an  organization  chartered  at  the  major  field  command  level.  This  group  provides  a  medium  for  exchange  of  techni¬ 
cal  Information  and  determination  of  joint  use  Implications  and  to  minimize  duplication  of  effort.  An  Army  representative 
serves  on  the  Air  Munitions  Requirements  and  Development  Committee,  an  organisation  within  the  Office  of  the  Secretary  of 
Defense.  One  of  the  functions  of  this  committee  Is  the  establishment  of  Joint  service  requirements  and  development  of  air 
munitions.  Related  Advanced  Development  work  is  conducted  under  Program  Element  6. 32. 06. A,  Aircraft  Weapons,  and 
Engineering  Development  la  under  Program  Eloient  6. 42. 02. A,  Aircraft  Weapons. 

H.  (U)  WORK  PERFORMED  BT:  Aviation  Research  and  Development  Command  (AVRADCOM),  St.  Louis,  MO;  Armament  Research  and 
Development  Command  (ARRADCOM),  Dover,  NJ;  US  Army  Missile  Command  (MICOM),  Huntsville,  AL;  US  Army  Materiel  Systems 
Analysis  Activity  (AMSAA),  Aberdeen,  MD.  Contractors:  General  Electric,  Blnghampton,  NT;  Weatlnghouae ,  Baltimore,  MD;  Ford 
Aerospace,  Inc.,  Detroit,  MI;  Boeing  Aerospace,  Seattle,  WA;  Texas  AAM  University,  College  Station,  TX;  Martin  Marlettta, 
Orlando,  PL. 

I  •  (U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Pt lot  Accomplishments:  High  Impulse  Cun  Airborne  Demonstration  (HIGAD)  project  was  completed. 

This  project  showed  the  feasibility  of  mounting  a  hlgh-lmpulse  weapon  system  on  an  Army  helicopter.  Included  In  thle  effort 
was  the  Integration  of  new  technology  fire  control  features  such  as  constant  recoil,  closed-loop  fire  control.  Improved  sta¬ 
bilization,  and  precision  aiming-  Processing  schemes  have  been  formulated  for  millimeter  wave  radar  to  allow  acquisition 
and  tracking  of  fixed  ground  targets  in  a  clutter  envlroiaent.  This  evaluation  established  the  ground  rules  regarding  radar 
use  on  rotary-wing  aircraft  for  both  alr-to-alr  and  air-to-ground  application.  Optical  sight  model  validation  was  performed 
which  established  a  basis  for  comparison  of  advanced  target  acquisition  methods  with  known  optical  capabllites.  Analysis  of 
helicopter  alr-to-alr  ballistic  dynamics  was  completed.  A  firing  test  using  the  Hultlweapon  Fire  Control  System  (MWFCS) 
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with  s  dual-rate-of-flre  turreted  2 Owe  weapon  wss  cawpleted  st  Fort  Bliss.  Four  contenders  for  s  second- gene ret Ion  eres 
weapon  were  evaluated  and  the  Xm230,  30ww  chain  gun  wss  selected.  Studies  were  conducted  to  deteralne  serial  weapon  system 
reaction  forcea  and  blast  effects  on  helicopters.  Simulation  models  were  developed  to  evaluate  gun- type  weapons  with 
respect  to  weight,  rete  of  fire,  cost  accuracy,  and  reliability.  Additionally,  concepts  for  a  hell copter- launched  antira- 
diatlon  alaslle  were  evaluated.  Fire  control  parameter  analyses  related  to  extending  the  range  capabilities  of  ballistic 
and  rocket  weapons,  renote  control  (drone)  delivery  systems,  and  nlght/al 1-weather  systems  were  conducted.  Firing  testa 
with  turreted  and  wing-mounted  guns  on  the  AH-1G  attack  helicopter  were  conducted  to  identify  the  different  variables  con¬ 
tributing  to  total  firing  error  and  magnitude  of  each  error  source.  The  spin  Insensitivity  and  penetration  potential  of  a 
shallow  cone-shaped  charge  warhead  were  also  demonstrated.  Firing  tests  of  2.75-lnch  rockets  with  submunltlon  warheads  were 
conducted  to  Investigate  the  sensitivity  of  submunltions  deployment  variations  In  rocket  trajectory.  Design  efforts  for 
mass  focus  fragmentation  and  secondary  trajectory  stabilisation  for  a  submunltlon  and  a  fuxe  wave  shaper  for  small  caliber 
ammunition  were  Initiated.  Automatic  target-cueing  methodology  was  evaluated  for  televialon  and  FLIB  (Forward  Looking 
Infrared)  sensors.  A  prototype  autotarget-cueing  system  to  provide  a  target  detection  capability  for  use  with  remote  view 
Imaging  sensors  was  fabricated  and  flight  testing  planned.  This  effort  establishes  the  basis  for  the  fabrication  of  a  fully 
operational  airborne  autotarget-cuelng  system.  Initial  work  on  smooth-bore  concepts  for  the  high- Impulse  gun,  capable  of 
defeating  enemy  armor,  was  Initiated.  A  precision  point  fire  weapon  concept  using  armed  Bemotely  Piloted  Vehicles  In  pro¬ 
viding  long-range  standoff  capability  against  enemy  armor  and  hostile  aircraft  wss  pursued.  A  feasibility  demonstration  of 
low-cost  radio  frequency  (BF)  target  marking  system  to  allow  Integrated  use  of  cannon  and  rockets  on  selected  targets  was 
Initiated.  j 

2.  (U)  FT  1982-FT  198*  Planned  Program:  Efforts  Initiated  in  FT  1981  will  be  continued.  These  Include:  -  Analysis 
of  wespon  system  precision  performance  concepts  with  respect  to  fire  control  functions  and  more  accurate  lightweight  gun 
requirements.  This  effort  will  be  expanded  by  conducting  feasibility  examinations  to  determine  the  possible  use  of 
magneto-electric  (M-E)  technology  for  precision  dynamic  control  of  turreted  weapons  and  by  actually  testing  breadboard 
magneto-electric  turret  system.  -  Analysis  of  air-to-air  targeting  concepts  Including  algorithms  for  engagement  strate¬ 
gies,  ballistic  notion,  target  lock-on  functions,  and  target  state  predictor  techniques  with  a  view  toward  multiple  weapon 
application.  -  Analysis  of  results  from  an  analytical  evaluation  of  helicopter  weapons  technology  with  a  view  toward 
defining  the  most  cost  effective  weapons  suits  for  the  LHX  aircraft  and  current  helicopters  leading  to  formulation  of  future 
weapon  programs.  -  Continuation  of  efforts  to  obtain  acoustic  target  signature  data  in  order  to  develop  the  processing 
techniques  and  algorithms  needed  for  target  detection  and  classification.  New  tasks  to  be  Initiated  during  this  program 
period  Include:  -  Evaluation  of  low-cost  smart  projectile  concepts  and  breadboarding  most  promising  concepts  with  a  view 
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toward  rotary  wing  application.  -  Evaluation  of  an  air-to-air  low-altitude  proximity  fuae  for  poaslble  uae  on  an 
alt^to-alr  alaalle.  -  Initiate  breadboarding  of  a  variable  atlffneaa  pylon  to  define  concept*  that  will  reduce  notion  and 
vibration*  transmitted  to  pylon  external  atore*.  -  Inveatlgatlon  of  on-line  fire  control  aolutlon  for  employing  realtime, 
on-board  solution  of  ballistic  dlffentlal  equations  for  turreted  guns  to  eliminate  the  errors  Inherent  in  the  present  method 
of  ballistic  curve  fitting. 

3.  (11 )  Program  to  Completion:  This  is  a  continuing  program. 
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V 


A.  (U)  RESOURCES  (PROJECT  LISTIHC):  ($  In  Thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
5475 

FY  1982 
Estimate 
5967 

FY  1983 
Estimate 
8381 

FY  1984 
Estlaate 
9404 

Add!  dona] 

To  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

AH85 

Aircraft  Avionics  Technology 

5475 

5967 

8389 

9404 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AMD  HISSION  HEED:  Amy  aircraft  Bust  hare  the  capability  and  flexibility  necessary  to 
perfora  a  variety  of  alaslona  In  day,  night,  and  adverse  weather.  In  addition,  the  Increasing  lethality  and  number  of 
^Warsaw  Pact  and  Soviet  client  states'  antihelicopter  aysteas  require  enhanced  survivability  aeasurea  for  new  Aray  aircraft 
and  for  retrofit  to  exlatlng  aircraft.  This  program  provides  the  exploratory  development  technology  base  for  Intended  Aray 
avionics  ayateas  and  related  equlpaent  for  alr-to-alr  and  air- to- ground  coaaunlcatlons,  enviromental  sensing,  laproveaent 
of  the  helicopter  nan- machine  Interface,  digital  avionics,  nap-of-the-earth  navigation,  air  traffic  aanageaent,  tactical 
lnstruaent  approaches,  and  command  and  control.  Iapleaentatlon  of  these  Integrated  avionics  systems  will  Improve  naviga¬ 
tion,  ccamand  and  control,  and  reduce  pilot  workload.  This  permits  greater  concentration  on  alsslon  tasks,  threat  detec¬ 
tion,  and  evasive  aaneuvers.  The  key  to  providing  this  Improved  alsslon  capsblllty,  survivability,  and  flexibility  Is 
Iapleaentatlon  of  a  standard  multiplexed  data  bus  Interface  (defined  now  as  MIL-STD-1 553 )  and  design  of  a  modular,  inte¬ 
grated,  digital  avionics  systea.  These  laproveaents  will  allow  use  of  Integrated  controls  and  displays,  plus  autoaatlon  of 
routine  functions  to  allow  aircrews  to  concentrate  on  the  tactical  alsslon.  Finally,  lower  cost  and  weight  should  result 
from  these  developaents  and  provide  benefits  in  laproved  aircraft  perforasnce,  increased  reliability,  and  lowered  life  cycle 
costs. 


C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  The  FY  1983  program  will  concentrate  on  exploratory  developaent  for:  voice  recog¬ 
nition  and  response  equlpaent,  standard  ccanunlcation  modules,  aultlcolor  Thiir-Fllm  Electroluminescent  (TFEL)  displays,  la- 
proved  navigation  sensors,  multifunction  HOE  sensors,  air  traffic  aanageaent  equlpaent,  ccamand  and  control,  and  digital 
avionics.  Emphasis  will  be  placed  on  reducing  pilot  workload.  Integrating  cockpit  aysteas,  readying  new  subsystems  for  air¬ 
craft  block  laproveaents,  and  defining  systea  architectures  for  future  Amy  aircraft. 
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D.  (0)  COMPARISON  WITH  FY  1982  ROTE  BEQUEST:  ($  In  Thousands) 


Total 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

5475 

5967 

8389 

Continuing 

Not  Applicable 

submission) 

5598 

6507 

8155 

Continuing 

Not  Applicable 

Changes  In  FY  1981  and  FY  1982  were  adjustments  made  due  to  updated  estimates  of  program  cost.  In  FY  1983  the  $235* 
Increase  Is  only  a  3. OX  change  In  the  total  and  can  be  attributed  to  somewhat  higher  costs  of  material  than  previously 
estimated. 


E.  (0)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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E.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Thla  prograa  explorea  new  concepta  and  technlquea  In  aviation  electronica. 

The  objective  of  the  prograa  eleaent  la  to  detenlne  the  feaeibillty  of  applying  new  aviation  electronica  technology  to  Aray 
aircraft  and  related  ground  equlpaent.  Particular  eaphaala  la  placed  on  helicopter  operatlona  and  crew  workload  at  night. 

In  adverae  weather,  and  at  low-level/nap-of-the-earth  (NOE)  altitudea.  Technology  tranafer  of  work  prevloualy  accoapllahed 
In  thla  project  had  large  lapact  on  Aray  Helicopter  laproveaent  Prograa  (AHIP)  ayatea  dealgn,  allowed  reaponae  to  9UW 
requireaenta,  led  to  our  new  TEMFEST-quallf led  lntercoae  and  headaete,  and  inaured  efficient  Integration  of  doppler  naviga¬ 
tion  ayateaa  Into  hellcoptera. 

G.  (U)  RELATED  ACTIVITIES:  Interaervlce  prograna  exlat  in  the  areaa  of  Coaaunlcatlona ,  Control*  and  Dlaplaya,  and  Air 
Traf flc/Alrapace  Manageaent.  Other  related  prograaa  are  aonitored  to  avoid  duplication  of  developaent  efforta  with  the 
other  aervlcea.  Reaourcea  are  concentrated  on  probleaa  which  are  Aray  unique  and  not  addreaaed  by  other  developaent  activi¬ 
ties  Thla  prograa  eleaent  leada  to  developaenta  In  Prograa  Eleaenta  6. 32. 07. A,  Aircraft  Avlonlca  Equlpaent,  and  6. *2. 01. A, 
Aircraft  Avlonlca.  In  addition,  AVBADA  acta  In  a  consulting  role  In  applying  technology  to  ground  ayateaa  with  alallar 
probleaa;  i.e.,  heading  reference,  navigation,  etc.  A a  there  la  a  growing  lntereat  In  thla  area,  conalderatlon  la  being 
given  to  eatabllahlng  a  aeparate  Prograa  Eleaent. 

H.  (U)  WORK  PERFORMED  BT:  US  Any  Avlonlca  Eeaearch  and  Developaent  Activity,  Fort  Moiaouth,  NJ.  Contractor*  Include: 
Aaerlcan  Electronic  Laboratory,  Wall,  HJ;  Rayccaua,  Freehold,  HJ;  Airborne  Inatruaent  Laboratory,  Faralngdale,  NJ;  Sperry 
Rand,  New  Tork,  NT  and  Phoenix,  AZ;  Singer/Kearfott,  NJ;  Litton  Guidance/Control,  Hawthorne,  CA;  Lear  Slegler,  Grand  Raplda, 
MI;  United  Technology  Reaearch  Center,  Eaat  Hartford,  CT;  Analytical  Sclencea  Corp.,  Reading,  MA;  General  Electric, 
Blnghaaton,  NT;  Haceltlne,  Greenlawn,  NT;  MITRE  Corp.,  Vaahlngton,  DC;  Harrla  Corp.,  Melbourne,  FL;  Independent  Scale  Model 
Corp.,  Wanlnater,  PA;  ITT,  Fort  Wayne,  Ind. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  AccanpHahaentai  Digital  Avlonlca  -  In  FT79  the  US  Aney  initiated  an  exploratory 

developaent  prograa  with  the  goel  of  applying  digital  ayatea  architecture  to  an  entire  aircraft  ayatea-  Thla  ayatea  of  the 
future  la  called  ADAS  (Aray  Digital  Avionic  Syatea).  Sperry  Flight  Syateaa  waa  coapetltlvely  aelected  to  develop  the 
hardware  for  ADAS.  The  exploratory  prograa  for  digital  avlonlca  haa  four  phaaea.  During  the  now-coapleted  flrat  phaae, 
Sperry  ccapletely  defined  and  characterlxed  the  ADAS  (with  aaalatance  froa  Bell  Helicopter).  Ihirlng  thla  flrat  phaae,  a 
ayatea  architecture  waa  developed  for  the  UH-60A  STAR  (Syatea  Teatbed  for  Avlonlca  Reaearch)  baaed  upon  the  output  of  the 
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Bell  human  factora  engineering  effort  and  a  detailed  analysis  of  the  electronic  sensors  and  subsystems  on  board  the 
aircraft,  fhiltiplex  data  bus  controller  hardware  was  designed,  fabricated,  and  delivered  along  with  appropriate  software 
support  In  order  to  obtain  an  early  start  on  the  development  of  operational  bus  controller  software  for  a  bench  verification 
phase  and  the  aircraft  demonstration  phase.  The  display  subsystem  which  was  fabricated  In  FY81  will  provide  fully  Inte¬ 
grated  control  and  display  capabilities  for  both  pilots  of  the  UH-60A  STAR.  The  Night  Navlgatlon/Pllotage  System  (NNPS) 
effort  was  continued,  and  the  results  of  a  contract  completed  in  FY81  (Phase  II)  indicate  that  terraln-correlat lon-aldlng  of 
doppler  radar  navigation  will  produce  mean  location  errors  of  50  meters  In  NOE  flight.  A  contract  for  development  of  the 
digital  nap  generator  portion  of  the  NNPS  was  Initiated  with  the  Harris  Corporation,  and  delivery  of  hardware  Is  planned  for 
1982.  Installation  and  operational  testa  of  a  cockpit  simulator  ualng  conventional  Instruments  driven  off  a  data  bus  were 
completed.  An  Avionics  System  Engineering  Investigation  for  the  Advanced  Scout  Helicopter  was  completed  in  PY80,  and  a  sys¬ 
tem  architectural  study  of  the  future  flight  helicopter  was  completed  In  FT81.  Aviation  Communications  -  In  FY81  the  com¬ 
munications  program  was  restructured  to  address  three  major  thrusts:  Digital  Multiplex  Audio  System  (DHAS),  Distributed 
Airborne  Communications  System  (DA CS),  and  Voice  Interactive  System  Technology  Avionics  (VISTA).  Coordination  was  Initiated 
with  the  Navy  and  Air  Force  for  possible  trl-Servlce  application  with  the  Army  DACS  and  DMAS  programs.  As  a  result  of 
Information  gathered  It  was  decided  to  participate  with  Che  Air  Porce  in  development  of  their  Integrated  Communications 
Navigation  identification  Avionics  (ICNIA)  program  to  accomplish  the  DACS  fwctlon.  The  DHAS  program  will  be  a  trl-Servlce 
effort  In  6.3A  or  6.4  starting  In  FT83.  A  contract  was  awarded  to  procure  6.2  DMAS  hardware  for  evaluation  In  the 
audlo/acoustlc  facility.  A  specification  was  published  defining  Improved  test  procedures  for  Headset/Hlcrophones ■  Noise 
canceling  microphones  using  Polyvlnyldene  Fluoride  (PVP2)  technology  were  evaluated  with  the  ala  of  decreasing  the  noise 
level  entering  the  pilot's  ear.  Fabrication  of  five  exploratory  development  models  of  s  cero  dbl  antenna  was  completed. 
Environment  Sensing  -  The  primary  thrust  In  this  area  Is  centered  on  providing  a  multifunction  C02  nap-of-the-earth  sensor 
to  simultaneously  perform  wire  detection  terrain  sensing  and  three-axes  doppler  velocity  sensing.  This  progran  consists  of 
a  two-phase  effort,  with  Phase  I  begun  in  FY79.  During  1980,  the  Multifunction  (MF)  C02  Sensor  Phase  I  design  was  Initia¬ 
ted,  and  a  contract  was  awarded  for  Phase  II  hardvare  to  explore  tactical  target  discrimination  and  other  nap-of-the-earth 
tasks.  In  FY81  a  pod  design  was  finalized  for  the  Phase  I  flyable  MF  CO 2  heterodyne  sensor.  Ground  tests  were  also  comple¬ 
ted  demonstrating  vibration  signatures  of  stationary  and  moving  targets  and  heterodyne  three-dimensional  imaging  of  station¬ 
ary  tactical  targets.  Controls  and  Displays  -  There  are  two  areas  In  this  task:  The  Electronic  Master  Monitor  Advisory 
Display  System  (EMMADS)  and  Thln-Fllm  Electroluminescent  Display.  During  FY81  EMMADS  hardware  was  delivered  and  accepted. 
Initial  in-house  testing  was  begun  with  the  evaluation  to  be  completed  under  the  advanced  development  effort.  Program  was 
transitioned  to  6. 3. A.  The  feasibility  of  using  color  In  Thln-Fllm  Electroluminescent  Displays  will  be  sn  FT82  start. 
Improved  Navigation  -  Three  separate  areas  are  continued  In  this  effort;  these  are  Navigation  Systems,  Navigation  Sensors, 
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and  Navigation  Hybrid/Position  update.  Prior  year  accoapl lahaenta  Include  Special  Electronic  Mlaalon  Aircraft  Navigation 
Analysis,  Reading  Reference  Self-Callbratlon/Iaproved  Dynaalc  Accuracy,  Dead  Reckoning  Poaltton  Update  Analyala,  and  two 
NAVSTAR/Doppler  Patent  Application!.  In  PY81  a  general  overview  of  the  extended  range  navigation  acenarlo  vat  conducted, 
and  a  matrix  of  potential  candidate  systems  waa  structured.  Effort*  pertaining  to  hybrid  navigation  Include  the  coapletlon 
of  aoftvare  coding  and  bench  and  van  teata  of  the  NAVSTAR/Doppler  configuration.  Two  flight  teat*  were  alao  conducted  ualng 
actual  aatellltea;  however,  the  flight  teat  prograa  waa  halted  after  theae  two  fllghta  due  to  loaa  of  aatelllte  window 
during  the  day.  Four  Advanced  Heading  Reference  Syatea  (AHRS)  device*  were  lnatalled  In  aircraft  and  flight  teated. 

Analyala  of  thla  data  will  fora  the  baaellne  for  .ievelopaent  of  performance  characteriatlca  for  a  fora,  fit,  function  (F3) 
AHRS  apeclflcatlon.  Air  Traffic/ Airspace  Management  *  Incorporated  advanced  featurea  Into  the  experlaental  Very  Lightweight 
Air  Traffic  Management  fequlpaent  and  conducted  quantitative  syatea  accuracy  flight  tests  ualng  the  Federal  Aviation  Agency 
(FAA)  Technical  Center' a  aeaaureaent  range.  Applied  ln-house  technical  expertlae  by  participation  In  USMC  flight  testa  of 
scanning  beaa  landing  aystea  and  In  FAA'a  Helicopter  Flight  Research  Prograa.  Prepared  ln-houae  slaulator  for  Investigation 
of  the  unique  problea  Involving  very  close  a  pacings  of  helicopters  performing  decelerated  Instrument  landings.  A  Joint 
FAA/AVRADA  (Avionics  Research  and  Development  Activity)  Helicopter  Inatrument  Meteorological  Condition!  (INC)  flight 
reaearch  prograa  was  started  In  FT 81  using  a  UH-1H  helicopter  equipped  with  a  dual-panel,  *-cue.  Decelerated  Steep  Approach 
and  Landing  (DSAL)  Flight  Director  Landing  Syatea  and  Army  lnatruaentatlon.  Coaaand  and  Control  -  Established  a  program 
approach  to  assessing  aviation  C2  development  needs.  The  FT 81  portion  of  the  ongoing  MITRE  contract  Included  the 
development  of  aethodology  for  analysing  C2  lapacts  on  Army  aviation,  definition  of  an  antlatmor  mission  baseline,  and  Ini¬ 
tiation  of  an  analysis  of  C2  contributions  on  the  antlaraor  mission. 

2.  (II)  FT  1982-FT  1  >84  Prograa*:  Digital  Avionics  -  During  FT82  Phase  II  hardware  fabrication  will  be  completed.  In 
Phase  III,  the  hardwire  and  Aray  ltr-houae-deve loped  software  will  be  evaluated  on  a  digital  hot  bench  to  Insure  that  all 
fisictlon*  required  can  be  performed.  The  flexible  ADAS  architecture  will  allow  changes  necessary  to  be  Incorporated  by 
software  modification.  Following  the  hot  bench  evaluation  (approxlaately  one  year)  Installation  of  ADAS  Into  the  UH-60A 
System  Testbed  for  Avionics  Research  (STAR)  will  begin  (see  DB97).  Development  of  the  Night  Navigation  Pilotage  Systea 
(NNPS)  will  continue  with  eaphaals  on  Improved  navigation  algorithms,  to  Include  a  contractual  effort  to  iaprove  convergence 
of  the  correlation  algorithm.  The  Digital  Map  Generator  (DMG)  will  be  Incorporated  Into  the  Phaae  III  systea  Integration 
configuration  for  slaulatlon  evaluation.  A  contract  will  be  Initiated  for  an  Integrated  Mission  Planning  Station  (IMPS)  to 
support  NNAPS.  Documentation  of  LHX  (Light  Helicopter  Experlaental)  study  will  be  completed.  Software  developaent  and  fun¬ 
ctional  verification  of  ADAS  will  be  completed  In  FY83.  The  Phase  TV  ADAS  effort  will  be  accomplished  under  project  DB97 
(6.3)  and  consist!  of  the  Integration  and  test  of  ADAS  In  the  UH-60A  Systeas  Testbed  for  Avionics  Research  (STAR).  This 
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vehicle  will  serve  as  a  valuable  systea  integration  tool  and  vlll  provide  A  ray  pilots  an  opportunity  to  fly  an  Integrated 
digital  aircraft  and  provide  valuable  feedback.  Through  its  bus-oriented  architecture,  ADAS  possesses  a  flexibility  uhlch 
prcalsea  aajor  benefits  to  Aray  operational  aircraft  avionics  ayateas.  The  contract  for  an  Integrated  Mission  Planning 
Station  (IMPS)  will  be  coapleted,  and  the  hardware  will  undergo  slaulatlon  evaluation  of  alsslon  planning  activities.  A 
contract  will  be  initiated  to  develop  Phaaa  IV  NNAPS  seta  of  airborne-qualified  hardware  based  on  specification  resulting 
froa  Fhaae  III  NNAPS  slaulatlon  efforts.  An  asseaaaent  will  be  aade  of  Military  Coaputer  Family  (MCE)  hardware  and  software 
applicability  to  airborne  electronic  syateaa.  Maintain  software  for  PY84  flight  testing  of  ADAS  in  DR-60  STAR  aircraft  and 
the  digital  Integration  and  Slaulatlon  facility.  Initiate  effort  to  expand  ADAS  software  to  Incorporate  voice  interactive 
technology.  Accept  delivery  of  first  model  of  Phase  IV  NNAPS  and  initiate  flight  test  of  NNAPS  in  STAR  aircraft  aupported 
by  IMPS.  Initiate  contractual  effort  to  build  hardware  lapleaentation  of  topographic  datacoapresalon  algorithms.  Continue 
Military  Coaputer  Faally  (MCF)  aasessaent  and  initiate  architectural  studies  of  aircraft  identified  by  the  Directorate  for 
Advanced  Syateaa-  Aviation  Communications  -  Exploratory  developaent  contract  for  DMAS  will  be  coapleted,  and  the  hardware 
will  be  Integrated  and  tested  in  AVttADA's  acoustic  facility.  VISTA  hardware  will  be  integrated  and  tested  in  the  hot  bench. 

Air  Force  ICNIA  contracts  for  systea  definition  will  be  augmented  to  accoaaodate  Army-peculiar  requlreaents .  The  aero  dbl 
antenna  will  undergo  laboratory  and  flight  tasks.  Develop  tailored  speech-understanding  algorithms  for  Aray  aircraft  envi-  , 
r omenta  for  use  with  V)  3TA  hardware  and  continue  VISTA  testing  in  the  hot  bench.  Continue  systea  definition  developaent  of  V 
Army-peculiar  requlreaents  in  conjunction  with  Air  Force  ICNIA  prograa  and  procure  early  ICNIA  hardware  if /as  appropriate. 

Award  contract  flyable  VISTA  hardware  containing  tailored  algorithms.  Continue  exploratory  developaent  of  DA SC  program  in 
conjunction  with  the  Air  Force.  Environment  Sensing  -  Complete  fabrication  of  Phase  I  flyable  hardware  models  of  the 
Multifunction  (MP)  C02  NOE  sensor  and  initiate  flight  test  in  STAR  aircraft.  Coaplete  initial  data  reduction  effort*  to 
asses*  tactical  signature  performance  and  optlalze  Phase  II  hardware  design  of  MF  C02  NOE  Sensor.  Finalize  design  of  Phase 
II  flyable  hardware  with  short-pulse  prograaable  transaltter  and  Initiate  study  to  aaaesa  techniques  for  providing  weapons 
guidance  information.  Multifunction  C02  NOE  Sensor  will  begin  Phase  II  prograa  consisting  of  flight  teats  in  STAR  aircraft 
and  data  analyses.  Prepare  design  concept  and  preliminary  subsystea  design  of  a  Hybrid  Nultispectral  Sensor  which  will  com¬ 
bine  C02  laser  radsr  and  allllaeter  wave  radar  technology  into  an  optima*  hybrid  corflguretlon.  Also  prepare  a  design  con¬ 
cept,  subayatea  integration  analysis,  and  preliminary  subayatea  design  of  an  Advanced  Pilotage  Sensor  Systea  (APSS).  This 
system  will  optically  integrate  a  coherent  C02  laser  radar  capability  into  a  Pilot  Night  Vision  Sensor  (PNVS)  and  provide  an 
eye-sife  rangefinding  capability.  Coaplete  fabrication  of  aubsystea/coapooente  of  the  Hybrid  Multlfunctlon/Multispectral 
Sensor  and  verify  hybrid  capability  (signal  processing  for  aultlspectral  data).  Coaplete  subayatea  fabrication  and  test  of 
the  Advanced  Pilotage  Sensor  Systea  (APSS)  and  perform  initial  system  integration.  Controls  and  Displays  -  Initiate  con¬ 
tract  for  a  feasibility  investigation  of  multicolor  Thln-Fila  Electroluminescent  (TFEt)  displays.  Participate  in 
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trl-Servlce  prograa  fo.'  aultlcolor  dlaplay  developaent.  Continue  feasibility  lnveatlgatlon  of  aultlcolor  TEEL  displays  and 
develop  alngle-color  eaaples  for  alngle-color  displays.  Start  developaent  of  aultlcolor  aaaplea  for  aultlcolor  dlaplay. 
Navigation  -  Develop  atandard  act  of  Poaltlon/Navlgatlon  (POS/NAV)  coaputer  algorlthaa  critical  to  Aray  tactical  operatlona. 
Develop  coaputer  alaulatlon  aodel  of  hlgh-perforaance  attitude  and  heading  reference  ayateaa  and  analyte  aeana  to  provide 
rapid-reaction  capability  through  ln-air  allgnaent.  Inveatlgate  apeclflc  Aray  airborne  antenna  laauea  In  reception  of 
aatelllte  algnala  froa  external  referencea  such  aa  Clobal  Positioning  Syatea  (CPS),  Position  Location  and  Reporting  Syatea 
(PUS),  or  other  Line  of  Sight  (LOS)  data.  Prepare  Prograa  Work  Directive  (PUD)  for  aultlsource  solicitations  for  brass- 
board  hardware  to  dcaonatrate  technical  feasibility  of  a  confornal  antenna.  Award  FY83  contract  for  the  design,  fabri¬ 
cation,  and  test  of  a  confornal  doppler  antenna.  Braaaboarda  will  be  built  and  tested  In  a  developaent /production  Doppler 
Syatea  on  the  bench  and  In  a  UH-1  helicopter.  Initiate  contract  for  a  atrapdovn  Attitude  Heading  Reference  Syatea  (AHRS) 
using  Ring  Laser  Gyroa  (RLG)  as  the  basic  sensor  for  use  on  Aray  rotary-  and  flxed-vlng  aircraft.  Conduct  analysis  and  ala¬ 
ulatlon  of  alternative  navigation  configurations  eaploylng  doppler,  hlgh-perforaance  AHRS  end  GPS.  Initiate  coaputer  alau¬ 
latlon  aodellng  of  ground  vehicle  dynaalca  for  use  In  POS/NAV  analysis.  Integrate  a  developaent  prototype  of  the  conforaal 
Antenna  into  the  STAR  avionics  suite  In  PY84.  Plight  teat  the  RLG  AHRS  and  coaplete  data  analysis.  Coaplete  final  spe¬ 
cification  and  ROC  for  the  RLG  AHRS.  Conduct  analysis  and  alaulatlon  of  advanced  POS/NAV  configuration  and  land,  air,  and 
waterborne  vehicles.  Coaaand  and  Control  -  Continue  NITRE  contract  to  define  C2  baseline  for  other  aviation  alsetons  and 
analyse  effects  of  existing  and  merging  technologies  on  established  basellnea.  Identify  aviation  Initiatives  aa  part  of 
b./  C2  Master  Plan.  Initiate  contract  to  perforw  Aray  aircraft  alaslon  analysis  In  order  to  Identify  lnforaatlon  transfer 
requirements.  Air  Traf f lc/Alrapace  Hanagment  Control  -  Conduct  joint  PAA/AVRADA  flight  teats  on  PAA  helicopter  INC  flight 
research  progress.  Conduct  AVRADA  flight  teats  of  precision  C-Band  Distance  Measuring  Equipment  (DME)  and  Doppler 
Navigation  Syatms  to  assess  adequacy  for  Decelerated  Steep  Approach  and  Landing  (DSAL).  Integrate  DSAL  Into  ADAS. 

Continue  flight  test  prog  ran  a  started  in  FT82.  Define  DSAL  hardware  requlrment  follow-on  criteria  for  DSAL  Investigative 
efforts.  Perfora  testa  to  deteralne  ulnlwuu  bua  requlrment  a  for  DSAL.  Conduct  simulations  of  helicopter  tera  Inal  area 
traffic  patterns  to  solve  problm  of  aalntalnlng  precise  closing  spaclnga  between  helicopters  preparing  for  steep,  deceler¬ 
ating  Instrument  approaches  Into  confined  landing  sites  at  the  high  landing  rates  which  are  a  tactical  necessity.  Develop 
and  fabricate  a  system  testbed  to  explore  the  feasibility  of  applying  merging  ICHI  developments  to  new  aviation  ATC/C2  sys¬ 
tems.  Initiate  development  of  PLRS  and  PJH  Interface  equipment  and  plan  for  ATC/PLRS/PJH  feasibility  teat.  Continue  DSAL 
criteria  technology  base  efforts  In  response  to  new  DSAL  technology  developments.  Continue  updated  simulations  of  multiple 
helicopter  approach  capabilities  baaed  on  prior  year’s  results.  Complete  initial  system  testbed  tests.  Integrals  PLRS/PJH 
Interface  equipment  and  conduct  preliminary  tests.  Flan  for  FT85  field  feasibility  testa  of  ATC/C2  testbed  with  full-up 
PUS  aystm.  Obtain  hardware  for  ATC  data  link  teats. 
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Prograa  Eleaent:  #6. 22. 09. A  Title:  Aeronautical  Technology 

DOD  Mlaalon  Areal  #523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Baae 

A.  (0)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Total 


Project 

Nuaber 

Title 

FT  1981 
Actual 

FT  1982 
Estiaate 

FT  1983 
Estiaate 

FT  198* 
Estiaate 

Additional 

To  Coapletlon 

Eat lasted 

Coat* 

TOTAL  FOR  PROGRAM  ELEMENT 

18208 

180** 

2*3*9 

27642 

Continuing 

Hot  Applicable 

AH 76- A 

Aerodynaalce 

1857 

1865 

2401 

2701 

Continuing 

Hot  Applicable 

AH76-B 

Structure* 

2362 

2262 

324* 

3559 

Continuing 

Hot  Applicable 

AH76-C 

Propulsion 

31*5 

3011 

*120 

*700 

Continuing 

Hot  Applicable 

AH76-D 

Reliability  A  Maintainability 

1857 

186* 

2*77 

2860 

Continuing 

Hot  Applicable 

AH76-E 

Safety  &  Survivability 

26*0 

2519 

3362 

3895 

Continuing 

Not  Applicable 

AH76-F 

Mlaalon  Support 

107* 

1107 

1*66 

1655 

Continuing 

Hot  Applicable 

AH76-G 

Aircraft  Syateaa  Synthesis 

1270 

1297 

1719 

19*1 

Continuing 

Not  Applicable 

AH76-B 

Aircraft  Subaysteas 

879 

920 

1213 

1370 

Continuing 

Not  Applicable 

AH76-J 

Helicopter  Analysis 

1270 

1197 

1718 

19*3 

Continuing 

Hot  Applicable 

AH76-K 

RAD  Flight  Slaulatlon 

683 

730 

961 

108* 

Continuing 

Not  Applicable 

AH76-M 

Man-Machine  Integration 

488 

5*2 

708 

850 

Continuing 

Hot  Applicable 

AB76-N 

Advar  ted  Syateaa  Concepts 

683 

730 

960 

1084 

Continuing 

Hot  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AM)  MISSION  WEED:  Hie  work  perforaed  under  thla  prograa  eleaent  la  eaaentlal  to  per- 
alt  Aray  aviation  to  aalntaln  a  technology  advantage  and  to  auataln  the  operational  effectlveneaa  and  alsalon  capability  of 
future  Aray  aviation  ayateaa  Integral  to  the  conduct  of  land  battle.  The  objective  of  thla  prograa  la  to  conduct  explora¬ 
tory  developaent  and  expand  aclentlflc  knowledge  In  the  field  of  aeronautical  technology  and  to  exploit  thla  knowledge 
within  the  varloue  technical  areaa/dleclpllnea  Indicated.  The  reeulte  of  thcae  efforta  will  lncreaee  operational 
effectlveneaa,  enhance  battlefield  attainability,  reduce  life  cycle  coata,  dec  rente  dependence  on  aechanlcal  coaponenta, 
and  laprove  helicopter  dynaaic  analyala,  ayatea  integration  and  flight  alaulatlon  capabllltlea,  ualng  both  ln-houae  and  con¬ 
tract  reaearch  efforta.  Technical  areaa  are  aa  Indicated  above.  Theae  technologic*  are  contlnuouely  being  developed  for 
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Program  Element :  #6. 22.09. A 

DOD  Mission  Areal  #523  -  Engineering  Technology  (ED) 

application  to  all  current  aa  well  aa  future  Army  Aircraft 
(AHIP),  The  UH-60A  Blackhawk  Helicopter,  the  AH-64  Apache, 
grass  of  other  aviation  ayatesa  (UH-1,  OH-58,  AH-1). 


Title:  Aeronautical  Technology 

Budget  Activity:  #1  -  Technology  Baae 

Systems,  Including  the  Advanced  Helicopter  lnproveaent  Program 
the  CH-47  Medium-Lift  Helicopter,  and  product  laprovenent  pro- 


C.  (U)  BASIS  POR  FT  1983  RDTK  BEQUEST:  The  PY  1983  progran  provides  for  the  continuing  development  of  the  aeronautical 
technology  baae  with  particular  eaphaela  directed  toward  filling  technological  voldB  and  deficiencies  Identified  by  the 
Aviation  Mission  Area  Analysis  (AMAA)  and  the  Science  and  Technology  Objectives  Guide  (STOG).  Deficiencies  being  focused 
upon  Include:  desert  operations;  ability  to  withstand  the  nuclear/biological/ chew leal/ laser  threat  and  operate  effectively; 
weapon  syatess  effectiveness  during  nlght/adverae  weather  and  obscurants;  battlefield  sustainability;  strategic  deployabi¬ 
lity;  and  Inadequate  helicopter  availability  due  to  an  aging  fleet.  These  deficiencies  necessitate  an  Increased  lnveatwent 
In  aeronautical  technology.  Areas  of  effort  will  Include  reliability  and  maintainability  Improvements,  development  of  diag¬ 
nostic  condition-monitoring  capabilities;  reduction  of  visual,  acoustic,  radar,  and  Infrared  signatures;  development  of 
nuclear,  biological,  chemical  and  laser  protection  concepts;  Improved  ballistic  tolerance  and  crashworthiness;  development 
of  day/nlght  terrain  flying  capability  for  tactical  and  cargo  transport  missions;  development  of  adverse  weather  mission 
capability;  development  of  helicopter  ground  movement  system;  development  of  RAD  simulators  with  analytical  analysis  capa¬ 
bility;  and  reduced  pilot  workload  through  research  In  man-machine  integration-  Aerodynamics,  atructurea,  and  propulsion 
technology  efforts  will  be  conducted  In  the  areas  of  rotor  flow  fields,  dynamic  stall,  helicopter  drag,  rotor/fuaelage 
interaction.  Influence  of  ground  effects  on  helicopter  dynamics,  dynamics  of  advanced  rotors,  vibration  reduction  stability 
control,  handling  qualities,  dealgn  criteria,  advanced  structural  materials  (composites)  for  rotors  and  airframes,  and  small 
gas  turbine  engine  components . 


D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 

18208 

18044 

24349 

Continuing 

Not  Applicable 
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Total 

Additional 

Estimated 

FY  1981 

FY  1982 

FY  >983 

To  Completion 

Cost 

Funds  (as  shown  in 

FY  1982 

submission) 

19572 

18886 

25585 

Continuing 

Not  Applicable 

The  decrease  in  funding. 

$1364  thousand  in  FY  1981, 

reflects 

transfer  of 

funds  to  higher  priority  Army  programs.  The 

decrease  in  funding,  $842  thousand  in  FY  1982,  is  attributable  to  the  application  of  revised  inflation  and  civilian  pay 
pricing  indices.  The  decrease  of  $1236  thousand  in  FY  1983  is  a  result  of  prograa  restructuring  to  fund  higher  priority 
Any  programs. 

E.  (U)  OTHEE  APPROPRIATION  FUNDS:  Not  applicable. 
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F.  (U)  DETAILED  BACKGROUND  AMD  DESCR1PT10H:  The  purpose  of  this  program  Is  to  ensure  a  vital  and  sound  technical  base 

for  advanced  and  engineering  development  programs  leading  to  Army  Aviation  Systems  improvements  in  the  operational 
effectiveness  and  mission  capability;  e.g.,  higher  tactical  mobility,  increased  strategic  mobility,  Improved  firepower,  and 
Increased  combat  sustainability.  This  Is  absolutely  necessary  so  that  a  helicopter  technology  edge  can  be  achieved  and  con¬ 
tinually  maintained  for  the  United  States.  Areas  of  Investigation  within  the  technology  disciplines  previously  Indicated 
consist  of  the  following:  fluid  mechanics,  dynamics,  flight  control,  acoustics,  design  criteria,  weight  prediction,  mate¬ 
rial  engineering,  internal/ external  loads,  fatigue  and  fracture  mechanics,  structural  concepts,  small  sir  flow  gas  turbines 
Including  thermodynamics  and  controls,  engine  accessories,  thrust  producers,  high-temperature  materials,  mechanical  drive 
systems,  diagnostics  and  prognostics,  maintenance  and  support,  survivability  through  reduced  detectability  and  aircraft  and 
aircrew  Individual  protection,  nuclear/blological/chemical/laser  protection,  flight  safety,  cargo-handling  systems,  ground 
support  equipment,  secondary  power  systems,  environmental  control  systems,  flight  simulation,  end  aviation  human  engi¬ 
neering.  These  technologies  are  being  developed  for  application  to  all  current  as  well  as  future  Army  aircraft  systems. 
Including  the  UH-60A  BLACK  HAWK  Utility  Helicopter,  the  AH-64  Apache  Advanced  Attack  Helicopter,  the  CH-47  Medium-Lift 
Helicopter,  the  AH-1  Cobra  Attack  Helicopter,  and  preplanned  product  improvement  programa  (P3I)  of  these  aviation  systems. 

G.  (U)  RELATED  ACTIVITIES:  Related  programs  are  performed  by  the  National  Aeronautics  and  Space  Administration  (Low  Speed 
Aircraft  Research  and  Technology  -  505-A2-XX),  Navy  (Program  Element  #  6.22.A1.H  -  Aircraft  Technology),  Air  Force  (Program 
Elasent  #  6. 22. 01. F  -  Flight  Dynamics),  and  the  Federal  Aviation  Agency  (FAA)  of  the  Department  of  Transportation. 
Coordination  to  eliminate  unnecessary  duplication  Is  accomplished  by:  interagency  agreements.  Memorandums  of 
Agreement/Understanding ,  letters  of  agreement.  Joint  program  reviews,  exchange  of  program  data  sheets,  research  and  technol- 
ogy  resume*,  technical  report*,  intereervice  liaison,  attendance  at  scientific  Meetings  and  conferences  and  joint  partici- 
patlon  in  The  Technical  Cooperation  Program,  NASA  Research  and  Technology  Committees,  and  the  North  Atlantic  Treaty 
Organization  (NATO)  Advisory  Group  on  Aerospace  Research  and  Development.  This  program  element  la  Included  In  the 
Tri-Service  Aeronautical  Vehicle,  Structures  and  Aircraft  Propulsion  Technology  Coordinating  Papers.  Efforts  conducted 
under  this  program  element  lead  into  Advanced  Development  under  Program  Elements  6. 32. 01. A,  Aircraft  Powe.  Plants  and 
Propulsion;  6. 37. 11. A,  Aircraft  Electronic  Warfare  Self-Protection  Equipment;  6.32. 09. A,  Air  Mobility  Supp  rt;  and 

6. 32. 11. A,  Rotary  Wing  Controls,  Rotors,  Structures. 

H.  (U)  WORK  PERFORMED  BV:  The  in-house  portion  of  this  program  Is  accomplished  at  the  US  Army  Research  and  Technology 
Laboratories,  Moffett  Field,  CA;  through  the  Aeromt 'hanlcs  Laboratory,  Moffett  Field,  CA;  Applied  Technology  Laboratory, 

Fort  Eustls,  VA;  Structures  Laboratory,  Langley  Resftrch  Center,  VA;  and  Propulsion  Laboratory,  lewis  Research  Center,  OH. 


UNCLASSIFIED 


I- 


UNCLASSIFIED 
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DOD  Mission  Area":  #523  -  Engineering  Technology  (ED)  Budget  Activity:  01  -  Technology  Base 

For  FY  1983  ,  54  percent,  or  approxlaiately  $15  Billion,  of  the  budget  for  this  prograa  is  contracted.  The  principal 
contractors  are  Boeing  Vertol  Company,  Philadelphia,  PA;  Sikorsky  Aircraft,  Stratford,  CT;  Pratt  and  Whitney  Aircraft,  West- 
Pala  Beach,  FL;  Bell  Helicopter  Textron,  Fort  Worth,  TX;  Air  Research  Manufacturing  Company,  Torrance,  CA;  Detroit  Diesel 
Allison,  Indianapolis,  IN;  Hughes  Helicopter,  Culver  City,  CA.  At  least  twelve  other  contractors  will  share  In  this  pro¬ 
graa.  Many  contracts  are  still  open  and  will  be  awarded  on  a  competitive  basis. 

I.  (U)  PROCRAM  ACCOM PLISB1EHTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accoapllshaents:  Design  and  fabrication  of  a  f lightworthy  Higher  Haraonlc  Control  (HHC)  sys¬ 

tem  were  completed  and  Installed  on  a  helicopter  for  flight  test/evaluation.  HHC  has  potential  for  reducing  rotor  vibratory 
loads  by  70-90X  for  leas  than  one-half  the  weight  penalty  of  current  vibration  control  devices.  Simulator  studies  of 
control-display  Interaction  were  continued  with  emphasis  on  control  system  aids  for  possible  application  to  attack  helicop¬ 
ter  alsslon  tasks  including  hover  and  bob-up  performance.  Helicopter  composite  structure  joints  and  attachment  concepts 
were  designed  and  proof-tested.  Exploratory  Developaent  was  Initiated  on  a  high-pressure  ratio  compressor,  a  high  work 
supersonic  turbine,  and  continued  on  an  adaptive  fuel  control  to  significantly  improve  aircraft  handling  characteristics. 
Investigations  were  completed  to  determine  the  optimum  combinations  of  centrifugal  and/or  axial  compressors  for  an  optlaua 
range  of  airflows  and  pressure  ratios.  Numerous  Army  Helicopter  Improvement  Program  (AHIP)  design  concepts  were  generated 
and  evaluated  for  application  to  future  AHIP  efforts.  An  aerosol  prograa  established  the  feasibility  of  a 
helicopter-mounted  amoke/aerosol  system  to  countermeasure  the  visual  rangef lnder/designator  threat.  A  generic  Inflight  fuel 
fire  suppression  system  was  designed  to  significantly  reduce  helicopter  vulnerability  to  the  23mm  HE1  round.  An  Internal 
cargo-handling  system  (ICHS)  concept  for  Increased  resupply  capability  was  demonstrated  on  the  CH-47  medlua-llft  helicopter. 
The  ICHS  permitted  loading  40'  X  48*  standard  loaded  pallet  In  10  minutes  versus  1-1/2  to  2  hours  without  the  ICHS.  ICHS 
permits  loading  a  463L  pallet  In  5  minutes;  without  the  ICHS  this  pallet  cannot  be  loaded  on  the  CH-47.  A  super  hard  trans¬ 
parent  coating  was  developed  and  flight-tested  under  operational  conditions.  Several  abrasion-resistant  coatings  for  wind¬ 
shields  were  tested,  showing  significant  Improvements.  Battle  damage  repair  methods  were  Identified  for  structural  appli¬ 
cations  which  will  permit  continued  battlefield  operations  after  sustaining  ballistic  damage,  thereby  increasing  aircraft 
availability  and  easing  loglstlcs/spare  parts  requirements.  A  new  diagnostic  method  named  LOG-MOD  was  evaluated.  A  new 
model  named  Advanced  Design  and  Diagnostic  Evaluation  Model  was  developed,  and  the  concept  determines  to  have  the  potential 
to  reduce  diagnostic  troubleshooting  time  by  90X.  Main  and  tall  rotor  Ice  phobic  coating  flight  tests  were  conducted  as 
part  of  a  larger  de-lclng  prograa  conducted  behind  the  Helicopter  Ice  Spray  System  (HISS)  aircraft.  The  Second-Generation 
Comprehensive  Helicopter  Analysis  System  (SGCHAS)  analysis  was  compl>  ted,  and  architectural  design  of  the  system  was 
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Initiated.  New  software  for  man-machine  research  was  also  developed  to  provide  a  basis  for  helicopter  man-machine  Interface 
slaulatlons  to  determine  wethods  to  reduce  pilot  workload. 

2.  (0)  FT  19B2-FT  198*  Prograw:  Systematic  asseasaent  of  the  lapact  of  new  technology  developments  on  the 

next-generation  f sally  of  light  helicopters  as  well  as  future  Preplanned  Product  Iaproveaents  (p'l)  for  BLACKHAWK  and  APACHE 
will  continue.  Testing  and  analysis  of  the  crash  lapact  characteristics  of  helicopter  coaposlte  prlaary  structures  will  be 
coapleted  to  deaonstrate  that  coaposlte  structures  can  provide  the  saae  level  of  crash  lapact  protection  as  current  crash- 
worthy  aetal  structures.  Investigation  of  variable  area  turbines  will  continue  to  explore  their  potential  for  fuel  con- 
suaptlon  reductlona  on  the  order  of  10-20Z.  A  single-stage  centrifugal  coapresaor  with  a  15:1  pressure  ratio  and  an  attrac¬ 
tive  level  of  efficiency  will  be  Investigated  to  assess  Its  potential  to  reduce  engine  coaplexlty  and  parts  with  a  corre¬ 
sponding  reduction  In  acquisition  and  aalntenance  costa.  Abraaion-reaiatant  coatings  of  windshields  and  erosion  protection 
surfaces  will  be  tested  and  evaluated  for  Improved  performance  in  the  desert  operational  environment .  Environment  control 
technology  development  will  concentrate  on  the  development  of  both  microwave  and  vibratory  rotor  blade  Ice  protection  con¬ 
cepts.  A  joint  effort  with  the  Navy  will  be  completed  to  demonstrate  the  compatibility  of  candidate  decontamlnants  with 
helicopter  materials.  The  preliminary  design  of  the  tow  Visibility  load  Acquisition  System  (LOVLAS)  and  Helicopter  External 
Cargo  Snubbing  System  (HEXCSS)  will  be  Initiated.  The  advanced  technology  sling  system  with  a  potential  to  provide  strong, 
lightweight  (502  weight  reduction)  slings  will  be  investigated.  LOVLAS,  HEXCSS,  and  the  advanced  technology  sling  system 
will  significantly  Improve  aircraft  productivity  and  operational  effectiveness  by  permitting  quicker  external  load  pickup, 
reduced  ground  crew  requirements  to  accomplish  hookup,  and  ability  to  acquire  external  loads  at  night  and  during  adverse 
weather.  FT  1983:  An  empirically  modified  prescribed  wake  program  will  be  evaluated  using  flight  data  from  several 
full-scale  and  model  tests  to  more  accurately  predict  hover  performance  for  advanced  rotor  concepts.  An  analytical,  experi¬ 
mental,  and  flight  test  program  on  rotor  blade  erosion  will  be  Initiated  to  determine  rotor  blade  leading  edge 
eroslon-resfatant  materials  which  will  more  effectively  resist  sand,  dust,  rain,  and  hall  damage.  The  preliminary  design 
and  critical  eleaent  testa  of  a  composite  rotor  hub  will  be  coapleted  in  preparation  of  fabrication  and  flight  testing. 
Composite  huh  construction  will  substantially  reduce  the  weight  and  cost  of  helicopter  rotor  hubs  while  Improving  their 
structural  Integrity  and  aalntenance.  The  LOVLAS  and  HEXCSS  concept  investigations  will  be  conducted  In  FT  1982,  will  be 
completed  and  transitioned  to  6.3A.  The  H1L-H-8501  helicopter  handling  qualities  specification  will  be  updated  for  the 
first  time  In  over  20  years.  This  update  effort  will  be  a  joint  Aray/Navy  endeavor.  The  design  of  a  large  aeroelastlcally 
tailored  main  rotor  blade  which  will  Induce  minimal  vibration  levels  in  the  helicopters  and  not  degrade  performance  will  be 
coapleted.  This  will  reduce  the  need  for  other  vibration  control  devices  and  their  high  weight  penalties.  Helicopter  bat¬ 
tle  damage  repair  work  will  continue  to  Include  fuel  cell  repair,  special  tool  design  for  effecting  battle  repair,  and  also 
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new  methods  for  Inspecting  and  repairing  aircraft  wiring.  A  parametric  evaluation  and  assessment  of  the  low  observables 
helicopter  program  will  be  conducted.  Predesign  trade-of fs/lmpact  on  survivability  wi'.l  be  performed.  Airframe  chemical 
and  biological  warfare  vulnerability  investigations  will  be  performed  for  the  AB-64,  UH-1 ,  and  CH-A7D.  Laser  hardening  ana¬ 
lysis  of  the  UH-60,  AH-1S,  All-64,  and  UH-1H  helicopters  will  be  completed.  Conceptual  ground  support  equipment  (GSE) 
efforts  for  combat  repair  will  be  Initiated.  GSE  improvements  are  essential  to  replace  current  unreliable,  unsupportable 
GSE  and  will  provide  multifunction  equipment  to  replace  current  single-purpose  GSE  and  alr/ground  mobility  for  use  In  the 
austere  sites,  and  hlgh-threat  environment  of  the  Air/Land  Battle  2000.  An  advanced  rotor  Ice  protection  concept  will  be 
Initiated  which  offers  an  alternative  to  power,  weight,  and  cost  penalties  associated  with  the  use  of  electrothermal  blade 
de-icing.  Design  studies  and  sustainability  trade-offs  for  significant  new  aviation  programs  will  continue.  Adaptive  fire 
control,  high  work  turbine  efforts  will  be  continued.  Studies  of  variable  area  turbines  will  continue.  Development  of 
executive  summary  and  technology  modules  for  Second-Generation  Comprehensive  Helicopter  Analysis  System  (2GCHAS)  will  con¬ 
tinue,  and  Integration  of  modules  will  be  Initiated  to  permit  significant  Improvement  In  performance  and  loads  evaluation  of 
advanced  helicopter  configurations  and  product  Improvements. 

3.  (U)  Program  to  Completion:  Thin  Is  a  continuing  program. 
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A.  (U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
111! 

FY  1982 

Estimate 

15*0 

FY  1983 
Estimate 
1681 

FY  198* 
Estimate 

7T5? 

Additional 

To  Completion 
Continuing 

Estimated 

Costa 

Mot  Applicable 

D283 

Airdrop  Technology 

1188 

15*0 

1688 

21** 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OP  ELEMENT  AMD  MISSION  WEED;  This  Program  Element  supports  basic  airdrop  technology.  The  tech- 
nologlcal  output  is  critical  in  fielding  new  airdrop  systems  and  equipment  that  provide  and  upgrade  the  US  capability  to 
employ  and  rapidly  resupply  airborne  and  conventional  combat  units.  The  goals  of  the  technology  are  identification  of  con¬ 
cepts/means  to  improve  strategic  airlift  and  to  solve  the 

to  drop  large  fire  and  combat  support  material.  New  airdrop  concepts  are  evaluated  which 
have  potential  for  increasing  mission  capabilities  of  airdrop/alrllf t  operations  and  for  reducing  the  costs  of  acquisition, 
use,  and  logistics  support  of  airdrop  systems  and  equipment.  Thirteen  efforts  comprise  the  Airdrop  Technology  project  which 
supports  all  of  the  military  services  and  are  the  bases  for  the  two  related  airdrop  projects  in  advanced  and  engineering 
develooment . 

C.  (l<)  BASIS  FOR  FY  1983  RDTE  REQUEST:  The  major  thrust  in  FY  1983  will  be  in  the  areas  of  Soft  Landing  Concepts  and 
Rigging  Technology.  Both  of  these  areas  are  designed  to  Increase  the  efficiency  sssoclated  with  the  airdrop  of  heavy  cargo 
loads;  e.g.,  reduced  material  costs  and  time  required  to  prepare  (rig)  and  derlg  airdropped  loads.  Lower  levels  of  effort 
are  planned  in  Glider  Decelerator  Technology,  High-Speed  Airdrop  Technology,  Parachute  Technology,  engineering  support  and 
assistance  to  the  USAF  for  airdrop  aircraft  work,  and  High-Level  Airdrop  Technology.  Specific  work  planned  for  increasing 
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the  efficiency  of  heavy-drop  loada  includes  identification  of  aechanical  devices  to  facilitate  soft  landings,  completing  of 
fragility  tests  at  US  Any  Tank  and  Automotive  Command  (TACOH)  on  selected  vehicles,  and  the  initiation  of  tests  for  soft 
landing  platforms.  Other  work  planned  for  FY  1983  that  corresponds  with  the  other  project  element  efforts  follows:  ini¬ 
tiate  testing  of  a  3200-square- foot  glider-parachute  system;  conduct  flight  tests  of  an  airdrop  platfon  capable  of  being 
dropped  from  an  aircraft  at  speeds  up  to  200  knots;  proceed  with  interactive  studies  and  experiments  between  parachute  pet- 
foFsancc  and  characteristics  of  aircraft  wake-turbulence;  continue  monitoring  aircraft  developments  and  rendering  engi¬ 
neering  supporc  for  airdrop  aircraft;  and  transition  the  high-altitude  (up  to  25,000  feet)  platform  concept  to  advanced 
development . 


(U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST  ($ 

in  thousands): 

FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

RDTE 

Funds  (current  requirements) 
Funds  (as  shown  in  FY  1982 

1188 

15*0 

1688 

Continuing 

submission) 

1*67 

15A3 

2009 

Continuing 

Total 

Estimated 

Cost 


Not  Applicable 
Not  Applicable 


The  decrease  in  funding  (EY  1981,  $279  thousand;  FY  1982,  $3  thousand;  and  FT  1983,  $321  thousand)  reflects  the  transfer  of 
funds  to  other  higher  priority  Any  projects  and  a  decrease  in  the  inflation  indices. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Major  areas  of  the  prograa  effort  are:  (1)  the  study  of  concepts  for  the 
airdrop  of  personnel  at  low  altitudes  for  aasa  tactical  assault;  (2)  the  developaent  of  criteria  for  the  dealgn  and  use  of 
airdrop/alr  transport  aircraft;  (3)  exploring  feasibility  of  airdrop  at  higher  aircraft  speeds  and  altitudes;  (4)  the  iden¬ 
tification  and  developaent  of  practical  concepts  for  the  guidance /control  of  airdrop  systeas  for  suppllea  and  equlpaent ;  (5) 
the  developaent  of  new  airdrop  rigging  concepts  to  lessen  logistics  and  training  burdens;  (6)  the  study  of  retrorocket  and 

.  airbag  lapact-attenuatlng  syateas;  and  (7)  updating  of  parachute  technology  for  all  airdrop  appllcatlona,  particularly  for 

heavy  outsize  loads,  high  rates  of  descent,  and  high  aircraft  drop  speeds.  The  specific  objectives  are:  increase  airdrop 
operational  capabilities  at  all  altitudes,  at  higher  air  speeds  and  in  all  weather  and  geographical  envl  onaents  in  order  to 
laprove  strategic  airlift  capabilities;  Increase  airdrop  accuracy;  reduce  drop-zone  dlsperalon;  provide  me  technology  base 
for  advanced  airdrop  systeas;  elialnate  technical  barriers  hindering  attalnaent  of  new  airdrop  capabilities;  and  reduce  the 
costs  of  developing  and  aalntalning  airdrop  coaponenta  and  systeas. 

G.  (U)  RELATED  ACTIVITIES:  Prograa  Eleaenta  6. 32. 18. A,  Airdrop  Equlpaent  and  Techniques,  and  6. 42. 18. A,  Airdrop  Equlpaent 
Developaent;  Joint  Technical  Airdrop  Group;  North  Atlantic  Treaty  Organization,  and  Air  Standardization  Coordinating 
Coaalttee  (ASCC/WP44);  Mutual  Weapons  Data  Exchange  Agreeaents  with  France,  Geraany,  and  Korea;  United  States/Geraany  nonaa- 
jor'  lteas  aeetlnga.  International  and  lnteraervice  agreeaents  and  boards  are  uaed  to  exchange  lnforaatlon  on  gains  in  air¬ 
drop  technology,  to  avoid  duplication  of  effort  through  joint  and  caablned  efforts,  and  to  proaote  and  attain  the  objectives 
of  US  Rationalization,  Standardization,  and  Interoperability  (RSI)  policies  and  prograas. 

H.  (U)  WORK  PERFORMED  BY:  AAI  Corporation,  Baltlaore,  KD;  Bertin  &  Cle,  Plainer,  France;  US  A  ray  Tubs  Proving  Ground,  AZ; 
and  US  A  ray  Natick  Research  and  Developaent  Laboratories,  Natick,  MA. 

I .  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahaenta:  In-houae  design  and  prellalnary  testing  of  deployaent  concepts  to  prevent 

line  twists  in  personnel  parachutes  were  conducted.  The  concepts  will  be  applied  to  the  engineering  developaent  of  a  new 
low-altitude  personnel  parachute  for  eleaenta  of  the  Rapid  Deployaent  Forces.  An  engineering  test  report  on  airdrop  capa- 
>  billtles  of  the  C141B  aircraft  '»as  coapleted.  The  first  phase  of  wind  tunnel  tests  to  deteralne  the  character  of  the  air 

flow  behind  Air  Force  cargo  aircraft  and  to  aeasure  the  behavior  of  extraction  parachutea  in  the  aircraft  wake  was  coaple¬ 
ted.  The  aodel  of  the  C141  aircraft  waa  obtained  on  loan  froa  the  Lockheed-Georgla  Co.,  and  the  wind  tunnel  teats  were  con¬ 
ducted  by  the  David  W.  Taylor  Naval  Ship  RAD  Center.  Feasibility  flight  tests  of  the  High  Level  Platfora  Airdrop  Systea 
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were  conducted  and  revealed  that  the  techniques  developed  to  stabilize  the  loads  mere  fully  effective.  As  a  follow-on  to 
the  test  program,  a  contract  study  was  Initiated  to  determine  means  to  Introduce  a  controlled  slow  roll  Into  the  system  to 
further  reduce  Inaccuracies.  The  contract  effort  for  the  development  of  an  on-board  guidance  and  control  system  for  gliding 
canopies  was  completed  and  experimental  prototype  items  delivered.  Microcomputer  programing  la  currently  being  developed  to 
simulate  the  characteristics  of  the  200-aquare-foot  glider  canopies  on  hand.  To  date  preliminary  flight  test  measurements 
of  the  performance  of  the  gilding  canopies  have  shown  excellent  agreement  with  the  computer  simulations.  The  development, 
under  contract,  of  a  3200-square-foot  glider  canopy  was  Initiated.  A  materials  evaluation  for  the  Pree-Drop  Hater  Container 
was  completed.  Tests  were  completed  on  the  French  airbags  to  evaluate  their  potential  for  achieving  a  soft  landing.  The 
data  show  a  wide  variation  In  deceleration  performance;  further  studies  of  the  airbag  concept  are  Indicated.  A  statistical 
model  to  simulate  the  loading  Interface  of  aircraft  roller  system  and  airdrop  platforms  was  completed  and  a  report 
published.  Results  show  that  experimental  methods  rather  than  analytical  methods  are  the  better  approach.  The  FY81  reduc¬ 
tion  In  funda  resulted  In  the  cancellation  of  studies  to  develop  feasible  concepts  for  airdrop  on  wate  drop  zones  and  air¬ 
drop  of  large  containerized  loads. 

2.  (U)  FT  1982-FY  1984  Program:  Complete  in-house  testing  of  the  new  deployment  concept  lor  Rapid  Deployment  Forces' 

low-altitude  personnel  parachute.  Incorporate  this  concept,  if  successful.  Into  the  engineering  development  program  for  the 
parachute.  Complete  concept  refinements  and  feasibility  testing  of  the  High-Level  Platform  Airdrop  System  and  transition  to 
Advanced  Development.  The  work  In  High  Level  Airdrop  Technology  will  be  expanded  to  Include  study  of  concepts  for  slrdrop 
of  personnel  at  altitudes  between  25,000  and  50,000  feet.  Initiate  and  complete  studies  to  Identify  and  evaluate  simplified 
and  rapid  methods  to  rig  and  derlg  heavy  equipment  for  airdrop.  Alto,  develop  optimum  methods  for  rigging  weapons  and 
equipment  on  Individual  parachutists.  Continue  to  provide  slrdrop  engineering  support  to  developers  of  Air  Force  airdrop 
aircraft.  Analyze  wind  tunnel  test  results  of  model  extraction  parachutes  deployed  behind  model  airdrop  aircraft.  Develop 
analytical  methodology  to  predict  extraction  parachute  forces  and  conduct  full-scale  flight  teats  to  verify  analysis.  This 
methodology  will  be  used  to  reduce  the  cost  of  flight  testing  when  new  extraction  parachutes  or  new  airdrop  aircraft  are 
developed.  Demonstrate,  through  testing,  the  feasibility  of  an  automatic  guldsnce  system  for  gliding  canopies.  Evaluate 
alternative  guidance  schemes  to  determine  which  scheme  provides  optimum  accuracy  under  a  variety  of  environmental  condi¬ 
tions.  Demonstrate  the  feasibility  of  deploying  large  gliding  canopies  and  experimentally  verify  the  flight  performance. 
Integrate  guidance  system  and  large  canopy  Into  a  prototype  glider  system  and  demonstrate  the  feaalblllty  of  the  operational 
concept.  Design  and  fabricate  large-capacity  soft  landing  airbags  and  conduct  laboratory  teats.  Also,  design  and  fabricate 
a  compatible  airdrop  platform  and  conduct  necessary  flight  testa.  Continue  to  update  theoretical  work  In  parachute  technol¬ 
ogy  and  conduct  related  experimental  testa.  Reinitiate  exploratory  development  of  High-Speed  Airdrop  Syateu  through  dealgn 
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of  prototype  components  and  conduct  flight  tests  at  speeds  up  to  250  knots.  Twelve  professional  and  five  support  personnel 
are  Involved  In  the  program. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 
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Prograa  Element :  #6. 23.03. A  Title:  Mlgalle  Technology 
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A.  (U) 

RESOURCES  (PROJECT  LISTING): 

in  thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

25925 

3004 1 

32651 

37575 

Continuing 

Not  Applicable 

A214 

Missile  Technology 

25922 

30041 

37651 

37575 

Continuing 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND 

MISSION 

NEED:  This  Is 

the  Army 

exploratory  development  work 

for  Improvement  In 

fielded  Any  missile  aid  rocket  components  and  technical  options  for  use  In  future  tactlcsl  missile  systems  in  response  to 
user  prioritised  science  end  technology  objectives  and  mlaslon  area  analyses.  These  needs  are  addressed  through  work  In 
applied  research,  laboratory  hardware  development,  and  limited  technology  demonstrations  In  the  areas  of  Close  Combat,  Fire 
Support,  and  Air  Defense.  This  program  Is  needed  to  achieve  and  protect  technological  leads  In  tactical  missile  and  rocket 
technology,  and  provides  the  Any  a  critical  capability  to:  (1)  acquire  the  best  mlsslle/rocket  systems  at  the  least  life 
cycle  costs;  (2)  provide  for  technological  advancement  in  areas  where  there  Is  little  or  no  Industry  Incentive  due  to  lack  of 
commercial  applications;  (3)  provide  a  quick-response  capability  In  time  of  crisis;  and  (4)  preclude  technological  surprises 
by  potential  enemies.  Efforts  In  this  program  are  focused  on  technologies  that  will  enhance  the  capabilities  of  missiles  to 
operate  effectively  In  adverse  battlefield  environments,  improve  the  survivability  of  missile  and  rocket  launch  platfons, 
make  our  syotems  more  effective  against  hard  targets,  provide  affordable  but  necessary  sophistication  to  overcome  enemy 
numerical  advantages,  and  provide  near-term  Insertion  In  fielded  and  developing  systems. 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  This  request  Is  for  the  continuation  of  exploratory  development  In  the  application 
of  the  growth  potential  of  sensors,  control  devices,  propulsion  units,  airframes,  target  detection/acquisition  units,  and 
materials  In  missiles  and  rockets.  Principal  products  under  investigation  are:  an  active  radio  frequency  seeker  for  the  sir 
defense  and  close  combat  rolea,  millimeter  and  laser  command  guidance  and  beamrlder  guidance  for  the  close  combat  role,  guid¬ 
ance  algorithms  for  autonomous  target  acquisition  In  close  combat  and  fire  support  roles,  dual-mode  lightweight  air  defense 
suppression  seeker,  digital  beamforming  radar  for  air  defense,  radio  frequency  envlromental  modeling  and  simulation  techni¬ 
ques,  antltactlcal  ballistic  missile  concept  definition,  minimus  signature  propulsion  low-cost  light  artillery  rocket, 
volume-constrained  hypervelocity  missile  for  close  combat,  secure  missile  guidance  links,  a  lightweight  fire- and- forget  anti¬ 
tank  concept  demonstration,  and  composite  missile  structures. 
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COMPARISON  WITH  FT  1982  RDTE 


In  thouaanda) 


Total 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Estimated 

Coat 

ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

25922 

30041 

17651 

Continuing 

Not  Applicable 

submission) 

26288 

30634 

42075 

Continuing 

Not  Applicable 

The  decrease  In  the  FY  1983  funding  between  the  FT  1983  and  the  FT  1982  Congreaalonal  Descriptive  Summaries  la  due  to 
adjustments  to  the  technology  base  In  compliance  with  guidance  for  reductions  fo*  efficiencies  and  Inflation.  The  decreases  V 
in  the  FY  1981  and  1982  funding  are  also  reductions  for  efficiencies  and  Inflation. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  prograa  provides  for  the  integration  of  doaestlc  and  foreign  technologi¬ 
cal  Innovations  and  advancements  Into  Army  alsslle  and  rocket  components.  Principal  products  under  Investigation  emphasise 
autonomous  target  acquisition  technology,  cost  reduction  techniques,  missile  operation  in  adverse  natural  and  artificial 
environments,  surv' vablllty  enhancements,  man-weapon  Interoperability  Improvements,  and  the  exploitation  of  technological 
opportunities  which  may  counter  new  threats  and  Improve  the  force  multiplier  ratio  of  Army  combat  forces.  The  broad  objec¬ 
tives  of  the  program  are  to:  (1)  Develop  guidance  and  control  and  terminal  homing  systems  having  multimode  and  autonomoua 
target  acquisition  capabilities,  reduced  vulnerability  to  antlradlatlon  missiles,  and  the  capability  for  operation  In  adverse 
weather  and  countermeasures  environments;  (2)  develop  minima  signature  propulsion  systems  and  low-cost  missile/ rocket  compo¬ 
nents  with  Improved  service  life;  (3)  reduce  development  costs  through  simulation;  (A)  reduce  risk  In  new  system  development. 
These  objectives  Involve  most  of  the  scientific  and  engineering  disciplines  related  to  missile  and  rocket  development.  The 
program  consists  of  10  technology  areas  with  work  areas  described  as  follows:  Sensors  -  radio  frequency  guidance;  advanced 

'  radar  development;  millimeter  and  laser  guidance;  beamrlder  guidance;  Infrared  homing;  sensor  design  and  signal  processing; 
digital  beam  forming  for  advanced  air  defense  radars;  and  terminal  homing  measurements.  Guidance  -  automatic  multltarget  cor¬ 
relation  handoff;  Inertial  guidance  components  and  systems;  control  systems;  and  missile  tactical  software.  Simulation  - 
radio  frequency  simulation  technology;  lnfrared/electro-optlcal  simulation  technology;  hybrid  computer  simulation  technology; 
and  millimeter  simulation.  Technology  Integration  -  Integration  of  technologies  for  demonstration  of  sir  defense,  close  com¬ 
bat  and  field  artillery  missile  and  rocket  concepts.  Aerodynamics  -  advanced  missile  Interceptor  aeroballlstlcs;  tactical 
missile  plume/guidance  signal  attenuation  technology;  submlasile  aerodynamics;  and  advanced  rocket  aerodynamlccs •  Propulsion 
-  minimum  signature  propulsion;  quantification  of  propulsion  signature  Impact;  prediction/extension  of  useful  life  ot  pro- 
pellants;  and  noise  reduction.  Airframe  end  Ground  Equipment  -  missile  system  structures;  low  cost  radomes;  helicopter 
launcher  Improvements;  and  optimized  design  of  antlanor  missile  systems.  Technology  Planning  -  conduct  overall  planning  and 
management  of  program  element  to  Include  utilization  and  evaluation  of  Industrial  Independent  research  and  development. 
Applications  and  Analysis  -  conduct  antltactlcal  ballistic  missile  system  concept  definition  analysis  and  generate  concepts 
for  affordable  future  missile  systems  which  can  defeat  the  evolving  threat. 

G.  (U)  RELATED  ACTIVITIES:  Efforts  In  this  program  relate  closely  to  science  and  technology  programs  conducted  by  the 
Defense  Advanced  Research  Projects  Agency  (PE  #6.27. 11. E,  Tactical  Technology),  the  US  Navy  (PE  #6. 23.32. N,  Strike  Harfare 
Weaponry  Technology),  the  US  Air  force  (PE  #6. 26. 02. P,  Conventional  Munitions,  and  6.36.01.P,  Conventional  Weapons),  and  the 
Army  (PE  #6. 33.06. A,  Terminally  Guided  Projectiles).  Duplication  Is  precluded  by  active  participation  by  Laboratory  person¬ 
nel  In  Interagency  working  groups  and  deliberate  structuring  of  the  program  to  concentrate  on-  the  Army's  unique  need  In 
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tactical  missiles.  Where  areas  of  potential  unwarranted  duplication  or  opportunitiea  for  cooperation  have  been  Identified, 
appropriate  aggreements  have  been  effected  with  cue  come and/ agency  concerned.  Membership  exists  In  working  groups  of  the 
Joint  Services  Guidance  and  Control  Coaailttee,  The  Joint  (trl-Servlce)  Technical  Coordinating  Group  for  Munitions  Development 
(Missiles  and  Rockets),  the  Joint  Army/Navy/NASA/ Air  Force  "-opulalon  Committee,  and  North  Atlantic  Treaty  Organization 
Panels. 


H.  (U)  WORK  PERFORMED  BT:  The  US  Army  Missile  Command,  Redstone  Arsenal,  AL,  has  primary  responsibility  for  execution  of 
this  program.  Approximately  45  percent  of  the  dollars  are  contracted  out  to  more  than  109  contractors  and  universities.  The 
top  five  contractors  Include  Hughes  Aircraft  Corporation,  Computer  Science  Corporation,  Boeing  Company,  Sperry  Support 
Services,  and  Martin  Marietta  Corporation.  Approximately  $7  million  Is  eontrscted  with  104  other  contractors. 


I.  (U)  PROCRAM  ACCOM  PLISWEKTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Completed  data  analysis  on  Initial  tests  of  multienvironment  active  radio 
frequency  seeker  and  initiated  a  modification  program;  completed  forward  looking  Infrared  (FLIR)  video  missile- tracking  con¬ 
cept;  developed  two  candidate  submunitions  for  ASSAULT  BREAKER;  developed  technicsl  requirements  for  millimeter  and  radio 
frequency  adverse  weather  seeker  design  alternstlves;  successfully  completed  lnltlsl  flight  tests  of  a  fly-over,  top-attack 
antiarmor  missile  concept;  established  feasibility  of  using  fiber  optics  guidance  for  missile  application  via  flight  test; 
demonstrated  feasibility  of  a  minimum  signature  motor  for  posalble  application  to  HELLPIRE;  conducted  world's  first  succes¬ 
sful  flight  test  of  a  solid  propulsion  integral  rocket/ram.let  for  application  to  the  antiarmor  role;  completed  Initial  series 
of  25  flight  teats  to  investigate  accuracy  Improvement  of  free  flight  rockets  by  dynamic  aiming;  and  completed  the  first 
phase  of  an  uigulded,  kinetic  energy  penetrator  rocket  flight  test  program  by  firing  42  rockets. 

2.  (U)  FT  1982-FT  1984  Program:  FT  1982:  Complete  demonstration  of  an  air  defense  trsck-whlle-scsn  quiet  radar  In  a 
reallatlc  hostile  environment;  complete  the  development  of  an  Infrared  seeker  with  low-cost  strapdown  or  body-fixed  optlona 
for  application  to  artillery  and  close  combat  terminally  guided  weapons;  prove  feasibility  of  using  a  millimeter  wavelength 
seeker  for  artillery  missiles  operating  In  adverse  environments;  complete  flight  testing,  evaluate  sensors  countermeasures 
performance,  and  complete  lightweight  sensor  design  for  a  fly-over  antlarmor  missile  concept  for  efficient  sttack  of  srmor 
targets;  complete  proof-of-prlnclple  flight  tests  on  the  fiber  optics  guldsnce  missile  and  Investigate  seeker  requirements 
and  missile  launch  from  a  helicopter  for  subsequent  advanced  development  project;  complete  feasibility  demonstration  of 
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integrating  an  infrared  temlnal  capability  Into  an  existing  radio  frequency  hoaing  Interceptor;  continue  integration  and 
accuracy  demonstrations  on  a  single  penetrator  kinetic  energy  rocket;  and  demonstrate  the  feasibility  of  a  dynamically  aimed 
■ttlllery  rocket  system  concept.  PY  1983:  Complete  feasibility  tests  and  evaluations  on  a  multlenvlronment  active  radio 
frequency  seeker  having  a  flre-and-forget  capability  against  stationary  or  moving  ground  targets;  complete  design  studies  to 
develop  lock-on-before- launch  and  lock-on-after- launch  alternatives  for  an  adverse  environment  millimeter  or  radio  frequency 
seeker;  complete  subsystem  tests  on  a  radio  frequency  target  designator  for  air  defense  suppression;  conduct  concept  defini¬ 
tion  for  an  antltactlcal  ballistic  missile;  demonstrate  feasibility  of  a  minimi*  signature  motor  for  a  potential  product 
Improvement  to  STINGER;  demonstrate  noise  reduction  of  close  combat  weapons  by  tailored  thrust  shaping  or  by  use  of  mufflers; 
demonstrate  hypervelocity  launch  techniques  for  helicopters  and  demonstrate  burning  time  control  technique  for  minimum  smoke 
motors;  dnonstrate  feasibility  of  maintaining  a  carbon  dioxide  laser  data  link  through  the  minimus  signature  propellant 
exhaust  plume;  complete  feasibility  demonstration  of  a  dynamically  aimed  artillery  rocket  system  concept;  begin  Integration 
and  feasibility  demonstrations  on  a  multisensor  air  defense  acquisition  system,  a  guided  hypervelocity  missile,  secure  guid¬ 
ance  links  between  ground  and  missile,  and  a  lightweight  flre-and-forget  antitank  missile  using  Inertial  guidance.  FY  1984: 
Adapt  the  Joint  Navy/Air  Force  Medium-Range  Air- to- Air  Missile  (AMRAAM)  seeker  design  for  potential  Army  sir  defense  appli¬ 
cation;  complete  feasibility  demonstration  of  a  single  penetrator  kinetic  energy  rocket;  demonstrate  feasibility  of  a  two 
level  of  thrust,  minimum- signature  motor  for  short-range  sir  defense;  complete  feasibility  demonstration  of  a  multisensor  sir 
defense  acquisition  system;  complete  feasibility  demonstration  of  a  beamrld er- guided ,  volume  constrained,  hypervelocity  mis¬ 
sile;  complete  demonstration  of  a  secure  microwave  link  between  a  missile  and  the  ground;  prove  the  feasibility  of 
flre-and-forget  inertial  guidance  for  antitank  application;  begin  feasibility  demonstrations  on  automatic  multltarget  han- 
doff,  low-cost  terminally  guided  submlsslles,  a  stationary  charge  antitank  missile  concept,  and  an  Infrared  detection  and 
acquisition  concept.  Approximately  200  In- house  laboratory  personnel  support  this  program.  The  technical  efforts  are  gen¬ 
erally  conducted  In  the  facllitlea  and  test  ranges  of  the  Army  Missile  Command;  Witte  Sands  Missile  Range,  NM;  and  Eglln  Air 
Force  Base,  FL. 


to  Completion: 


This  is  a  continuing  program. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Thla  prograa  provldea  the  technology  bane  in  electroaagnetlc  senaora  for  pre- 
clalon  guidance  of  Amy  alaallea.  Principal  products  under  Investigation  Include  alsslle  seekers  coapatlble  with 
off-llne-of-slght  guidance  to  enhance  launch  platfora  survivability;  seeker  deslgna  enploylng  coat  reduction  techniques;  sen¬ 
sors/seekers  able  to  operate  In  adverse  natural  environments  and  counteraeaaures,  nan-weapon  Interoperability  laproveaents; 
and  the  exploitation  of  technological  opportunities  idilch  will  counter  new  threats  and  Improve  the  force  multiplier  ratio  of 
Any  coabat  forces.  The  prograa  conalsta  of  advanced  air  defense  radar  technology;  sensor  design  and  associated  signal 
processing  development  for  seekers  operating  in  operationally  useful  areas  of  the  electroaagnetlc  spectrum  such  as  allllaeter 
and  Infrared,  to  Include  necessary  supporting  efforts  In  terminal  homing  aeasureaenta.  Imaging  seeker  target  acquisition, 
recognition  and  classification  techniques,  and  radio  frequency  target  modeling  for  recognition  and  classification. 


B.  (U)  RELATED  ACTIVITIES:  Efforts  In  this  prograa  are  closely  related  to  the  science  and  technology  programs  conducted  by 
the  Atmospheric  Sciences  Laboratory,  Electronic  Warfare  Laboratory,  Electronics  Technology  and  Devices  Laboratory,  and  the 
Night  Vision  and  Electro-optics  Laboratory,  all  of  the  Electronics  Research  and  Development  Command  (ERADCOM) . 
Aviation-related  programs  are  coordinated  with  the  Aviation  Research  and  Development  Command  (AVRADCOM)  and  armaments  pro¬ 
grams  are  coordinated  with  the  Armaments  Research  and  Development  Command  (ARRADCOM).  Efforts  In  this  program  are  also 
related  to  other  technology  base  programs  as  follows:  Defense  Advanced  Research  Projects  Agency  (DARPA)  (PE  #6. 27. 11. E, 
Tactlcsl  Technology),  the  US  Navy  (PE  #6. 23. 32. N,  Strike  Warfare  Weaponry  Technology.',  the  US  Air  Force  (PE  F6.26.02F, 
Conventional  Minltlona,  and  P*  #6. 36. 01. F,  Conventional  Weapons)  as  well  as  to  other  programs  within  the  Army  (PE  #6. 33. 06. A, 
Terminally  Guided  Projectiles).  Duplication  la  precluded  by  exchange  of  planning  data,  active  participation  by  laboratory 
person  tel  in  Interagency  working  groups,  liaison  visits  to  agencies/activl ties  involved  in  missile-related  science  and  tech¬ 
nology  work,  and  deliberate  structuring  of  the  prograa  to  concentrate  on  the  Army's  unique  needs  In  tactical  missile? .  Work 
la  coordinated  with  the  Air  Force  Armaments  Laboratory  under  a  Memorandum  of  Agreement.  Active  participation  exists  In  work¬ 
ing  groups  of  the  Joint  Services  Guidance  and  Control  Committee  (JSGCC),  the  Joint  (Trl-Servlce)  Technical  Coordinating  Group 
for  Munitions  Development  (Missiles  and  Rockets),  and  North  Atlantic  Treaty  Organization  Panels.  JSGCC  working  groups  are 
structured  In  the  areas  of  millimeter  guidance,  midcourse  guidance,  actlve/passlve  RF  guidance.  Infrared  guidance,  and  coun- 
tetmeasures/counter-counteimeasures. 
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C.  (U)  WORK  PERFORMED  BY:  Approximately  50  percent  o{  the  dollara  are  contracted  out  to  more  than  50  contractora  and 
universities.  The  five  major  contractora  are  Hughea  Aircraft  Corporation,  Fullerton,  CA;  Teledyne-Brown  Engineering, 
Huncavllle,  AL;  Sperry  Microwave,  Clearwater,  FI;  Texas  Inatrunenta  Incorporated,  Dellaa,  TX;  and  Martin  Marietta,  Orlando, 
FL.  The  regaining  A5  contractora.  Including  nany  txtlversltles,  receive  approximately  $1.5  million.  The  US  Amy  Mlaalle 
Command  (M1CQM) ,  Bedatone  Araenal,  AL,  has  prlaary  responsibility  for  execution  of  thin  program. 

D.  (0)  PROGRAM  ACCOM PL1SWEHTS  AND  FUTURE  PROGRAMS : 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Braaaboard  Quiet  Radar  fabrication  waa  on  schedule;  development  of  brass-' 
board  eight-element  digital  beemforalcg  radar  array  waa  Initiated;  data  analysis  for  Initial  testa  of  an  adverse  environment 
active  radio  frequency  seeker  was  completed  and  modification  program  Initiated;  carbon  dioxide  laser  beamrlder  was  designed 
for  a  planned  flight  demonstration;  Imaging  data  base  was  generated  for  use  In  developing  aeekers  capable  of  automatically 
acquiring  targets  In  flight;  two  candidate  aubmunltlona  for  ASSAULT  BREAKER  were  developed;  a  model  for  assessing  millimeter 
beamrlder  guidance  developed;  flight  hardware  modifications  for  millimeter  drop  test  demonstration  began;  millimeter  data 
were  collected  from  towers  for  evaluation  of  signal  processing  algorithms;  the  effects  of  turbulence  on  laser  beams  were 
evaluated;  detection  and  discrimination  techniques  for  smoke,  dust,  and  clutter  environments  were  developed;  synthetic 
infrared  target-background  modela  were  developed. 

2.  (U)  FT  1982-FT  1984  Program:  FT  1982:  Quiet  Radar  fabrication  will  be  completed  and  performance  begun;  experimen¬ 
tal  digital  beam  forming  array  will  be  completed  and  braaaboard  radar  development  begin;  laser  signatures  of  ground  vehicles 
will  be  defined;  Improved  missile  tracking  techniques  for  carbon  dioxide  laser  beamrlder  will  be  evaluated;  a  coordinated 
Amy/Alr  Force  Imaging  Infrared  seeker  design  progrms  will  be  Initiated;  a  low-cost  body-fixed  Infrared  sensor  development 
will  be  ccnpleted,  flight  tests  of  millimeter  seekers  for  tern'.nally  guided  submlaslles  will  be  conducted,  and  the  associated 
signal  processor  will  be  tested.  FT  1983:  Ground-based  long-range  measurements  of  the  adverse  environment  active  radio  fre¬ 
quency  seeker  will  be  completed  and  helicopter-carried  testing  begun;  adaption  of  the  Joint  Navy/Air  Force  Medium-Range 
Alr-to-Alr  Missile  (AMRAAM)  radio  frequency  seeker  technology  to  Army  surface-to-air  applications  will  be  analysed; 
development  of  an  automatic  target  Identification  for  carbon  dioxide  laser  beamrlder  will  be  Initiated;  brassboard  hardware 
for  Improved  target  tracking  will  be  fabricated;  tower  and  captive  tests  of  adverse  weather  seekers  will  be  conducted.  FT 
1984;  All  tests  and  data  analysis  on  the  adverse  environment  active  radio  frequency  seeker  will  be  completed  and  performance 
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eatabllahed  for  potential  application  to  hellborne  nlaallea.  Active  array  seeker  development  will  be  Initiated,  and 
development  of  an  automatic  target  Identification  gystem  for  carbon  dioxide  lager  beamrlder  will  be  completed. 


3.  (U )  Program  to  Completion:  Thla  la  a  continuing  program. 

4.  (U)  Major  Mlleatonea:  Not  Applicable. 


5.  (U)  Reaourcea  ($  In  thougandg): 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

ROTE 

funds  (current  requirements) 

6781 

7473 

8706 

9978 

Continuing 

Not  Applicable 

fundi  (as  shown  In  FT  1982 
submission) 

7958 

7998 

11216 

— 

Continuing 

Not  Applicable 

Sensors 

Terminal  Guidance 

(4633) 

(3525) 

(4528) 

(3470) 

(6100) 

(5116) 

Terminal  Guidance  Technology  haa  been  Incorporated  Into  Senaora  Technology  to  glmpllfy  the  management  of  theae  technology 
areaa.  The  current  funding  la  lower  than  that  shown  In  the  FT  1982  subnlgglon  because  critical  Technology  Integration  effort 
la  being  conducted  In  lieu  of  some  of  the  originally  planned  sensors  effort. 
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UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Technical/Scientific  Area:  106  Title:  Technology  Integration 

Project:  FA214  Title:  Mlaalle  Technology 

Program  Element:  <6. 23.03. A  Title:  Mlaalle  Technology 

DOD  Mlaalon  Areal  #52$  -  Engineering  Technology  (ED)  Budget  Activity:  *1  -  Technology  Baae 

A.  (0)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Technology  Integration  la  to  prove  through  Halted  field  or  laboratory  test- 
lng  that  epeclflc  exploratory  development  missile/rocket  concepts  are  ready  to  be  moved  to  advanced  development  or  can  be 
lnaerted  directly  Into  developmental  or  fielded  systems.  Technology  Integration  during  exploratory  development  provides  the 
link  between  component  feasibility  and  nonsystems  advanced  development  on  selected  products  for  Army  mlaallea  and  rockets. 
The  major  thruat  la  directed  at  the  development  of  technologies  and  system  concepts  that  permit  a  radical  advance  In  weapon 
capability  by  providing  equivalent  or  greater  capability  than  existing  systems  but  with  much  lower  manning  levels  for  opera¬ 
tion,  maintenance,  and  logistic  support.  These  efforts  are  particularly  applicable  to  the  need  of  the  light  division  and 
the  Rapid  Deployment  Force.  Specific  examples  are:  (1)  fiber  obtlca  guidance  technology  permitting  standoff,  lightweight 
mlsssiie  systems  with  Inherent  target  acquisition  capability  and  pinpoint  accuracy  that  will  be  able  to  perform  many  func¬ 
tions  currently  requiring  main  battle  tanks,  attack  helicopters,  and  fire  support  artillery;  (2)  lightweight  kinetic  energy 
mlaalle  technology  providing  greater  range,  accuracy,  and  striking  energy  than  tank  guna  and  permitting  development  of 
antlatmor  ground  systems  that  are  many  times  lighter  in  weight  than  present-day  main  battle  tanka  and  providing  logistics 
benefits  and  transportability  Improvements  for  Rapid  Deployment  Force  use;  and  (3)  lightweight,  hlgh-accuracy  rocket  tech¬ 
nology  having  equivalent  accuracy  and  greater  range  than  cannon  artillery  for  more  suitable  use  with  terminal  homing, 
mobility  denial,  and  area  denial  munitions. 

B.  (U)  RELATED  ACTIVITIES:  Efforta  in  this  program  relate  cloaqly  to  science  and  technology  programa  conducted  hy  the 
Defense  Advanced  Research  Projects  Agency  (DARFA)  (PE  #6. 27. 11. E,.  Tactical  Technology),  the  US  Navy  (PE  #6. 23. 32. N,  Strike 
Harfare  Weaponry  Technology),  the  US  Air  Force  (PE  #6. 26. 02. F,  Conventional  Munitions,  and  6. 36. 01. F,  Conventional  Weapons) 
as  well  as  to  other  programa  within  the  Army  (PE  #6. 33.06. A,  Terminally  Guided  Projectiles).  Duplication  la  precluded  by 
active  participation  by  laboratory  personnel  In  Interagency  working  groups,  liaison  vlalts  to  agencies/activities  Involved 
In  missile-related  science  and  technology  work,  and  deliberate  structuring  of  the  program  to  concentrate  on  the  Army's 
unique  needs  In  tactical  mlaallea.  Where  areas  of  potential  unwarranted  duplication  have  been  Identified,  appropriate 
agreements  have  been  effected  with  the  comiiand/agency  concerned.  Membership  exists  In  working  groups  of  the  Joint  Services 
Guidance  and  Control  Committee,  The  Joint  (trl-Servlce)  Technical  Coordinating  Group  for  Munitions  Development  (Missiles  and 
Rocketa),  Joint  Army/Navy/NASA/Alr  Force  Interagency  Propulsion  Committee,  and  North  Atlantic  Treaty  Organization  Army 
Armaments  Group  (NAAG)  Panels. 


UNCLASSIFIED 


UNCLASSIFIED 


Technical/ Scientific  Area:  #06  Title:  Technology  Integration 

Project:  #A214  Title:  Mlaalle  Technology 

Progra*  Element :  #6. 23. 03. A  Title:  Hlaalle  Technology 

DOD  Mlaalon  Areal  #323  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Baae 

C.  (U)  WORK  PERFORMED  BY:  The  OS  Army  Mlaalle  Command  (MICOH),  Redstone  Arsenal.  AL,  has  primary  responsibility  for  exe¬ 
cution  of "this  technical  area.  Approximately  50  percent  of  the  dollars  are  contracted  out  to  about  25  contractors.  Major 
contractors  Include  Martin  Marietta,  Orlando,  FL;  Hercules,  Cuaiberland ,  HD;  Teledyne-Brown,  Huntsville,  ALj  Sperry  Support 
Services,  Huntsville,  AL;  and  Honeywell  Incorporated,  Hopkins,  MN .  The  total  amount  awarded  to  the  20  or  so  additional  con¬ 
tractors  la  about  $2  Billion. 

0.  (0)  PROCRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Five  Technology  Integration  programs  were  being  conducted  In  FY  1981.  (1) 

In  a  fly-over  top-attack  antlaraor  missile  concept,  two  ln-houae-deaigned  magnetic/ optical  sensors  installed  on  TOW  testbed 
alsslles  were  successfully  flight  tested  agalnat  tank  targets.  (2)  Initial  feasibility  of  ualng  fiber  optica  guidance  for 
alaslle  application  in  close  cob bat  was  established  with  a  flight  teat  which  successfully  deaonstrated  critical  technologies 
on  payout  of  a  high-strength  fiber  froa  a  missile  and  simultaneous  two-way  data  transmission  via  a  single  fiber.  (3)  The 
world's  first  successful  flight  test  of  a  solid  propulsion  Integral  rocket/rsa Jet  for  application  to  the  antlaraor  role  was 
conducted.  (A)  Equipment  for  mapping  radio  frequency  guidance  errors  Induced  by  Incorporating  an  Infrared  adjunct  guidance 
apparatus  In  an  air  defense  Interceptor  radoae  was  designed  and  checked  out.  (5)  Improvements  In  rocket  motor  performance 
and  systea  accuracy  for  urban  warfare  weapon  concepts  were  demonstrated. 

2.  (0)  FT  1982-FT  1984  Program:  FT  1982:  Coaplete  flight  testing,  evaluate  senaora  countermeasures  performance,  and 

complete  lightweight  aensor  design  for  a  fly-over,  antlaraor  missile  concept  using  a  aelf-forglng-fragaent  warhead.  FT 
1982-FT  1984:  Complete  flight  demonstrations  of  a  single  penetrator  kinetic  energy  rocket  concept,  and  complete  ground  fir¬ 
ings  froa  a  helicopter  airframe  to  aasesa  effects  on  the  helicopter  and  rocket  accuracy.  FT  1982:  Complete 
proof-of-prlnclple  flight  teats  on  the  fiber  optics  guidance  alaslle  concept,  and  Investigate  seeker  requirements  and  mla¬ 
alle  launch  from  a  helicopter  to  prepare  for  an  FT83-FY85  advanced  development  project.  FT  1982-FT  1983:  Complete  eval¬ 
uation  of  the  compatibility  between  a  carbon  dioxide  beaarlder  guidance  syatea  and  the  exhaust  plume  of  a  rocket  propelled 
at  high  supersonic  velocities.  FT  1982:  Coaplete  technical  feasibility  demonstration  of  Integrating  an  Infrared  homing 
capability  Into  an  existing  radio  frequency  homing  interceptor.  FT  1982-FT  1983:  Complete  design,  fabrication,  testing, 
and  evaluation  of  a  dynamically  aimed  artillery  rocket  concept.  FT  1983-FT  1984:  Initiate  and  complete  testing  of  an 
Infrared  search  aet  combined  with  a  track-while- scan  radar  and  a  passive  radio  frequency  sensor  for  short-range  air  defense 


UNCLASSIFIED 


UNCLASSIFIED 


Technical/Scientific  Area:  #06  Title:  Technology  Integration 

Project:  <A214  Title:  Missile  Technology 

Program  Element :  #6. 23. 03. A  Title:  Mlaalle  Technology 

DOD  Mission  Areal  #$23  -  Engineering  Technology  (ED)  Budget  Activity: #1  -  Technology  Baae 

target  acquisition  providing  Improved  electronic  counteraeaaurea,  survivability,  and  positive  target  identification.  PY 
1983-FY  198A:  Design  and  daonstrate  the  technology  of  a  be  aarlder- guided  hypervelocity  missile  concept  designed  to  the 
constraints  of  multiple  sequential  launch  from  Inside  an  snored  vehicle.  PY  1983-FY  1984:  Demonstrate  a  secure  radio  fre¬ 
quency  link  between  a  helicopter— carried  sensor  and  the  ground.  FY  1983-FY  1984:  Demonstrate  feasibility  of  lightweight, 
low-cost  fire- and- forget  inertial  guidance  for  antitank  application.  FY  1984:  Initiate  demonstrations  on  an  automatic  mul¬ 
titarget  acquisition-systea-to-seeker  handoff  concept  and  a  low-cost  teninslly  guided  subalsslle.  Approximately  85 
in-house  laboratory  personnel  support  this  technical  area.  Experiments  associated  with  these  efforts  are  conducted  in  the 
Army  Missile  Command  facilities  and  test  ranges  and  Eglln  Air  Force  Baae,  FL,  test  ranges. 


3.  (U) 

Prograa  to  Completion:  This  is  a 

continuing 

program . 

4.  (U) 

Major  Milestones:  Mot  applicable 

5.  <U) 

Resources  ($  in  thousands): 

Total 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

RDTE 

Funds 

(current  requirements)  3165 

8750 

9344 

10255 

Continuing 

Not  Applicable 

Funds  (ss  shown  in  FY  1982 
submission)  2400 

4876 

6556 

_ 

Continuing 

Not  Applicable 

The  funding  profile  was  Increased  from  the  FY  1982  to  the  FY  1983  Congressional  Descriptive  Summary  because  the  program  was 
restructured  to  shorten  the  time  period  for  coapletion  of  the  various  products  in  order  to  meet  availability  times  recom¬ 
mended  by  the  Army  user  community  and  because  two  products  were  added  in  FY  1981  and  one  was  added  in  FY  1982. 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  I  6. 23. 07. A 

DOD  Mission  Ares:  >521  -  Electronics  and  Physical 

Sciences  {ED) 


Title:  Laser  Weapons  Technology 

Budget  Activity: yl  -  Technology  Base 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  .984 
Estimate 

Additional 

To  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

18759 

22926 

31327 

34096 

Continuing 

Not  Applicable 

A139 

Laser  Weapons  Technology 

18759 

22926 

31327 

34096 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Army  needs  rapid  fire  laser  weapons  systems  for  employment 

against  the  large  quantities  of  used  on  the  weapons  and  support  systems  of  potential 

enemies.  Emphasis  Is  being  placed  on  Improvements  and  advancements  In  laser  components,  subsystems,  concept  development, 
damage/vulnerablllty  data  base,  and  risk  reduction  tasks  In  support  of  laser  weapon  demonstrators  and  veri¬ 

fication  efforts.  Laser  weapon  systems,  with  their  large  magazines,  low  cost  per  shot,  and  Instant  delivery,  can  have  sig¬ 
nificant,  possibly  unique,  capabilities  against  a  target-rich  environment  of  large  ntabers  of  sophisticated  weapons  and 

of  future  battlefields.  Potential  Army  mission  applications  Include  the  attack  of  ground 

targets  in  the  close  combat  role,  , 


This  program  is  needed  to  provide  the  Army  a  crltl  al  capability  to: 
(1)  Establish  and  maintain  expertise  to  be  a  smart  buyer;  (2)  provide  for  technological  advancement  In  aieas  where  there  la 
little  or  no  industry  incentive  due  to  a  lack  of  commercial  markets;  (3)  provide  a  quick  response  In  time  of  crisis;  and  (4) 
determine  potential  technological  surprises  by  potential  enemies. 


Title:  Lager  Weapons  Technology 

Budget  Activity:  #1  -  Technology  Base 


Progress  Element:  f  6. 23. 07. A 

DOD  Mission  Areal  #521  -  Electronics  and  Physical 

Sciences  (ED) 


C.  BASIS  FOR  FT  1983  ROTE  BEQUEST:  The  major  efforts  will  be:  (1)  Integration  of  power  conditioning,  gas  handling, 

and  laser  device  hardware  to  demonstrate  the  performance  of  an  ultrsvlolet-prelonlzed,  repetitively  pulsed  electric  laser  of 
weapon  size  for  Army  applications; 

(3)  Integrated  demonstration  tests  of  an  Intermediate-scale  advanced  chemical  laser  gain  generator,  chemical 
pump,  and  solid  reactants;  (4)  Investigation  of  performance  capabilities  and  scale-up  potential  of  pulsed  chemical  lasers 
using  Army  gas  mixture  and  seedants;  (5)  expanded  digital  fire  control  simulation  effort  to  Include  both  the  operator  and 
hardware-ln-the- loop  analysis;  (6)  Initiation  of  a  field  demonstration  program  for  validation  of  an  Integrated  fire  con- 
trol/beam  control  subsystem;  (7)  examination  of  mission  requirements  for  a  High-Energy  Laser  to  defend 

and  (8)  the  advancement  of  the  technology  base  through  Che  develoment  of  promising  laser  device  approaches,  and  the 
development  of  large  rugged  optics  to  survive  on  the  battlefield  idtile  withstanding  high-energy  densities- 


(U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  in  thousands) 

FY  1981  FT  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements)  18759  22926 

Funds  (aa  shown  In  FT  1982 

submission)  18759  24956 

31327 

32077 

Continuing 

Continuing 

Not  Applicable 

Not  Applicable 

The  two  laser  system  programs  (Forward  Area  Laser  Weapon,  PALM,  and  the  Close  Combat  Laser  Assault  Weapon,  CCLAtf)  which  were 
Initiated  under  this  project  In  FT  1981  have  been  transferred  to  EE  Number  6, 33. 14. A,  High  Energy  Laser  Components,  In  FY 
1983.  The  decrease  in  FT  1982  la  due  to  a  Congressional  reduction  and  reduction  for  inflation. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


1-147 


Program  Element:  I  6. 23. 07. A  Title:  Lager  Weapons  Technology 

DOD  Mission  Area:  #521  -  Electronics  and  Physical  Budget  Activity:  #1  -  Technology  Base 

Sciences  (ED) 

F.  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objectives  of  the  Amy  High  Energy  Laser  Technology  Program  are  to 

develop  the  laser  weapons  technology  base  to  permit  future  laser  weapon  system  developments,  develop  laser  weapon  system 
concepts  for  viable  Army  missions,  demonstrate  the  capabilities  of  laser  systems,  and  explore  the  possible  uti¬ 

lity  of  unconventional  beam  technologies,  A  laser  has  several  unique  features  which  could  make  It  a  highly  effective  weapon 
in  a  target-rich  environment:  Instant  delivery  of  destructive  energy;  agile  beam;  short  engagement  time;  large 
target-handling  capabilities;  and  low  cost  per  shot.  Laser  weapons  technology  areas  supporting  eventual  weapon  system 
development  Include:  laser  devices  and  components;  acquisitlon/f Ire  control;  beam  control/optlcs/propagatlon;  effects  and 
vulnerability;  and  concept  developaent/valldatlon.  The  Army's  laser  weapons  technology  program  concentrates  on  developments 
In  these  technology  areas  for  the  two  leading  candidate  laser  approaches,  the  contlnous-wave  deuterium  fluoride  laser  and 
the  repetitively  pulsed  carbon  dioxide  laser.  Other  emerging  promising  laser  approaches,  such  as  pulsed  chemical  lasers, 
which  show  potential  for  radiation  weaponry  are  also  pursued.  As  a  result  of  the  Army  Laser  Weapon  Technology  Assessment 
(ALAWTA),  which  was  completed  In  FY  1980,  this  program  was  redirected  to  concentrate  on  concepts  and  technology  that  will 
provide  near-term  payoff.  ..laser  weapons  demonstrator  efforts  were  Initiated  In  PY  1981  for 


G.  (U)  RE1ATED  ACTIVITIES :  In  FY  1981,  the  Army  High  Energy  Laser  Prograa  was  funded  at  $18,759,000  in  this  Program 
Element.  In  FY  1980,  the  Army  High  Energy  Laser  (HEL)  Prograa  was  funded  at  $20,320,000:  $1,320,000  in  Program  Element  (PE) 
#6. 23. 07. A,  High  Energy  Laser  Technology,  and  $19,000,000  In  PE  #6. 33.14. A,  High  Energy  Laser  Components.  In  FY  1978  and  FY 
1979,  exploratory  development  of  High  Energy  Lasers  (HEL)  was  conducted  as  a  task  In  PE  #6. 23. 03. A,  Missile  Technology. 

From  FY  1975  through  FY  1979,  nonsystems  advanced  development  of  HEL  was  conducted  under  PE  #6.33. 14. A,  High  Energy  Laser 
Components.  From  FY  1977,  research  In  HEL  has  been  conducted  under  PE  #6. 11. 02. A,  Defense  Research  Sciences.  Other  HEL 
development  la  being  accompllahed  by  the  Navy  (PE  #6.37. 35. N,  High  Energy  Laser,  and  PE  #6. 27. 68. N,  Directed  Energy),  the 
Air  Force  (PE  #6. 36. 05. F,  Advanced  Radiation  Technology,  and  PE  #6. 26. 01. P,  Advanced  Weapons),  and  the  Defense  Advanced 
Research  Projects  Agency  (PE  #6. 27. 11. E,  Experimental  Evaluation  of  Major  innovative  Technologies,  and  PE  #6. 23. 01. E, 
Strategic  Technology).  Different  battle  environment  and  system  platform  requirements  for  the  different  Services  require 
significantly  different  high-energy  laser  technology  approaches  for  each.  The  Service  programs  are  closely  coordinated  by 
the  Office  of  the  Under  Secretary  of  Defense  (Research  and  Engineering)  to  preclude  duplication  of  effort.  A  number  of  work 
efforts  In  the  Department  of  Defense  High  Energy  Laser  Program  are  jointly  funded  and  performed.  In  years  prior  to  FY  1975, 
Army  High  Energy  Laser  development  was  funded  under  a  series  of  Prograa  Elements — PE  #6. 21 . 39.01 .A,  High  Energy  Laser 
Research,  PE  #6. 23. 03. A,  High  Energy  Laser  Research,  PE  #6. 26. 03. A,  High  Energy  Laser  Research,  PE  #6. 26. 09. A,  Project 


Title:  Laser  Weapons  Technology 

Budget  Activity:  #1  -  Technology  Base 


Program  Element:  >  6. 23.07- A 

DOD  Mission  Areal  1521  -  Electronics  and  Physical 

Sciences  ( ED ) 


EIGHTH  CARO,  PE  #6. 26. 12. A,  Project  EIGHTH  CARO,  PE  #6. 27. 03. A,  High  Energy  Laser  Research,  PE  #6. 27. 05. A,  High  Energy  Laser 
Research,  PE  #6. 26. 21. A,  Laser  Technology  and  Applications,  and  PE  #6. 36. 11. A,  Higher  Energy  Laeer  Development,  Advanced 
Laser  Development,  and  Project  EIGHTH  CARO. 

H.  (U)  WORK  PERFORMED  BY:  The  top  five  contractors  are:  Hughes  Aircraft  Co.,  Culver  City,  CA;  TRW  Defense  and  Space 
Systems  Group,  Redondo  Beach,  CA;  AVCO  Everett  Research  Labs,  Everett,  MA;  United  Technology  Research  Center,  E.  Hartford, 
CT;  and  Meetinghouse  Research  Labs,  Pittsburgh,  PA.  There  are  approximately  60  additional  contractors  with  an  estimated 
total  contract  value  of  $19  million  In  FY  1982.  The  US  Army  Missile  Command,  Redstone  Arsenal,  AL,  la  the  In- house 
developing  organization. 

I.  (U)  PROCRAM  ACCOM PL1SHMEKTS  AMD  FUTURE  PROGRAMS: 

1.  FT  1981  and  Prior  Accomplishment a:  Technologies  necessary  for  Army  High  Energy  Laser  weapon  system  appli¬ 

cations  have  been  Identified  and  partially  developed  through  research,  subscale  dmsonstratlons,  and  selected  scaling  experi¬ 
ments.  Repetitively  pulsed  carbon  dioxide  electric  lasers  and  both  continuous-wave  and  repetitively  pulsed  deuterium  flu¬ 
oride  chemical  lasers  using  Army-required  solid  fuels  and  chemical  pumps  are  being  developed  along  with  the  necessary  compo¬ 
nents  and  subsystems  for  acquisition,  fire  control,  and  beam  control  In  close  combat  and  air  defense  scenarios.  Continued 
improvements  In  performance  and  reliability  of  large  pulsed  electric  lasers  have  been  accomplished  through  subscale  technol¬ 
ogy  demonstrations  of  electron-beam  and  ultraviolet  prelonlzed  lasers.  Improved  performance  of  chemical  lasers  Is  being 
accomplished  through  hlgh-efflclency  nozzles,  advanced  chemical  pumps  based  on  liquid  lithium  absorbent,  higher  hydrogen 
yields  from  solid  reactants,  and  oxidizer  gases  obtained  from  solid  propellants.  Damage  thresholds  for. 

have  been  established  and  an 

vulnerability  assessment  was  completed.  A  ground  radar  was  demonstrated  1 

proving  feasibility  for  the  vital  asset  defense  fire  control  acquisition  concept.  Test  plans  for  the  Joint 
Army/Navy  Hot  Spot  Tracking  Field  Test  Program  (HOST  II),  using  an  Army-developed  advanced  brasaboard  tracker,  were  finali¬ 
zed.  Solid  window  materials  for  chemical  lasers  were  successfully  tested.  t 

The  preliminary  design  of  Forward  Ares  Laser  Weapon-Demonstrator 
(FALH-D)  was  Initiated.  Proposals  were  received  for  the  preliminary  design  of  a  Close  Combat  Laser  Assault  Weapon  demon¬ 
strator  (ROADRUNNER).  Competing  contracts  were  awarded  for  a  Forward  Area  Laser  Weapon  fire  control  system  design. 


Program  Element:  *  6. 23. 07. A 

DOD  Mission  Areal  l$21  -  Electronics  and  Physical 

Sclencea  (ED) 


Title:  Laser  Weap< 
Budget  Activity: 


ns  Technology 
#1  -  Technolog 


2.  PT  1982-FY  1984  Planned  Program:  The  overall  thrust  of  the  program  la  to  advance  the  state-of-the-art  of  laser 

technology  so  thatat  the  completion  of  weapon  demonstration  and  '  |  verification  programs,  the  technology  will  sup¬ 

port  fabrication  of  full-up  prototypes  In  engineering  development  for  Army  mission  areas.  Approximately  60  in-house  profes¬ 
sional/  supporting  personnel  and  120  contract  personnel  are  supporting  this  project.  The  preliminary  design  contract  will  be 
awarded  In  FY  1982  for  the  brasaboard  system  (ROADRUNNER)  to  demonstrate  the  ability  of  currently  available  lasers  for 

The  preliminary 

design  of  the  I  Forward  Area  Laser  Heapon  Demonstrator  (FALW-D)  will  be  completed  In  FY  PALW-D  and 

ROADRUNNER  efforts  will  be  transferred  to  PE  Number  6.33. 1*. A  in  FY  1983.  User  Interaction  and  computer  modeling  will  con¬ 
tinue  to  insure  that  viable  concepts  and  those  driving  the  technology  needs  are  being  pursued.  Issues  concerning  atmo¬ 
spheric  propagation  in  a  dirty  battlefield  envlroiaent,  optics  survivability,  target  signatures,  and  target  vulnerability 
will  continue  to  be  researched  and  modeled.  Digital  computer  fire  control  simulation  efforts  will  continue  to  analyse  laser 
weapon  susbystema  Interactions  during  engagements,  to  explore  operstor  performance  capabilities  through  operator  and 
hardware- In- the- loop  analyses,  validate  contractor  designs,  provide  data  sets  for  demonstrations,  explore  alternate  mis¬ 
sions,  and  optimize  resource  allocations.  Continued  Improvements  In  chemical  and  electric  laser  technology  will  be  pursued 
to  develop  lasers  having  higher  efficiency,  lower  operating  cost,  and  reduced  weight,  volume,  and  field  supportablllty. 
Concept  validation  field  demonstration  programs  will  be  Initiated  for  an  integrated  fire  control/beam  control  subsystem 
suitable  for  use  In  the  forward  battle  area.  Individual  technology  efforts  will  continue  for  new  laser  devices.  Improved 
optical  components,  and  Improved  processes  In  kill  assessment  and  target  tracking.  Mission  requirement  and  system  concepts 
trill  be  established  fcr  a  high-energy  laser  system  for 
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A.  (U)  RESOURCES  (PROJECT  LIST1HC):  ($  In  thoueande) 


Total 


Project 

Humber 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 

Ac  tual 
TTf5T 

FY  1982 
Estimate 
1*555 - 

FT  1983 
Estimate 

TW5 — 

FT  1984 
Estimate 

255M 

Additional 

To  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

AH91 

Tank  and  Automotive 

11441 

14648 

19925 

26500 

Continuing 

Not  Applicable 

Technology 


B.  (U)  BRIEF  DESCRIPTION  Of  ELEMENT  AND  MISSION  NEED:  The  purpose  of  thle  prograa  la:  (l)  to  advance  the 
state-of-the-art  of  tank  and  automotive  technology  to  allow  development  of  Combat/Tacclcal  syateas  which  can  defeat  the 
anticipated  threat  In  a  battlefield  environment;  (2)  to  conduct  product  line  planning  and  develop  technology  to  laprove  the 
coat  and  coabat  effectlveneaa  of  tank-autoaotlve  ayateaa;  (3)  to  laprove  aoblllty  through  the  development  of  laproved 
engine,  tranealaalon,  and  aupportlng  tank-autoaotlve  components;  (4)  to  produce  total  ayatea  concepts  to  aeet  uaer  needa; 
and  (5)  to  enhance  vehicle  survivability  against  current  and  anticipated  threats  through  the  Integration  of  vehicle  design, 
active  and  paaslve  counteraeasurea,  and  coaposlte  materials. 

C.  (0)  BASIS  FOR  FY  1983  RDTE  BEQUEST:  Supports  continuation  of  over  fifteen  tasks  begun  In  prior  yeara  and  the  Initia¬ 
tion  of  several  new  tasks  Including  aoae  that  were  delayed  due  to  the  general  Congressional  reduction  to  this  prograa  in  FT 
1981.  All  tasks  for  srtilch  finds  are  requested  offer  significant  potential  improvements  In  the  performance  of  ground  combat 
and  tactical  vehicles;  objectives  Include  laproved  fuel  economy,  Increased  track  and  suspension  life,  Improved  fire  detec¬ 
tion  and  suppression,  a  better  quality  of  ride,  laproved  electrical/electronic  subsystem  lntergrstlon,  enhanced  diagnos¬ 
tic/prognostic  techniques  and  Increased  survivability  anong  others.  The  large  Increase  In  funding  for  FY83  over  FY82  Is 
reflective  of  the  recent  Introduction  of  new  close  combat  vehicle  systems  Into  the  Army  and  a  redirection  of  emphaals  within 
the  Close  Combat  Mission  Area  from  Engineering  Developaent  back  to  Exploratory  Development.  A  more  detailed  dlscuaslon  of 
the  basis  for  the  FT  1983  request  can  be  found  In  paragraph  1.3. 
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Program  Elenent:  <6. 26. 01. A  Title:  Tank  and  Automotive  Technology 

DOD  Hlaalon  Areal  #523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

D.  (0)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thouaanda) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Coapletlon 

Total 

Eatlnated 

Cost 

ROTE 

Funds  (current  requlrenenta) 

116*1 

16668 

19925 

Continuing 

Hot  Applicable 

Funds  (aa  shown  In  FT  1982 

aubnl salon) 

12909 

15785 

19939 

Continuing 

Hot  Applicable 

FT  198>  decreaae  attributed  to  a  general  reduction  for  Inflation  and  a  general  Congreaalonal  reduction  resulting  In  reduc¬ 
tion  In  scope  of  several  ongoing  tasks  and  cancellation  of  a one  Initiatives.  FT  1982  decreaae  due  to  change  In  scope  and 
goal  Support  for  higher  priority  Amy  near-tern  readiness  goals.  FT  1983  decrease  due  to  revised  Inflation  and  civilian  pay 
prlclug  Indices. 

E.  (0)  OTHER  APPROPRIATION  FUNDS:  Mot  Applicable. 
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Prograa  Eleaent:  #6. 26.01 .A  Title:  Tank  end  Automotive  Technology 

OOD  Mission  Ares':  #Si3  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

P.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  Prograa  Eleaent  provides  funds  to  advance  the  state-of-the-art  In  tank 
and  automotive  technology,  eventually  leading  to  the  developaent  of  ground  coabat  and  tactical  vehicle  ayateaa  and  compo¬ 
nentry  which  Improve  the  Aray'e  ability  to  operate  against  the  anticipated  threat.  The  prograa  la  divided  Into  four  areas: 
nobility,  ayateaa  Integration,  survivability,  and  support.  The  Mobility  effort  provides  for  exploratory  developaent  of  la- 
proved  propulsion  ayateaa,  track  and  suspension  ayateaa,  structures/chaaals,  and  coaponenta/aaterlala .  Syateas  Integration 
explores  developaent  of  advanced  concepts  for  future  ground  coabat  and  tactical  vehicle  ayateaa,  aethodologlea  for  optimis¬ 
ing  total  systea  designs,  and  examination  of  new  techniques  to  assist  the  designer  In  creating  an  optimised  design. 
Survivability  addresses  the  means  by  which  a  vehicle  and  Its  crew  can  beat  be  protected  from  eneay  detection  and  If  detec¬ 
ted,  measures  to  be  taken  to  Improve  survivability  and  araor /hardening.  The  Support  area  addreaaes  human  factors  engi¬ 
neering,  reliability,  availability,  and  maintainability,  training,  and  Integrated  logistics  support. 

C.  (0)  BELATED  ACTIVITIES:  Specific  programs  related  to  the  technical  areas  of  thla  prograa  eleaent  are:  FE  6. 11. 02. A, 
Defense  Research  Sciences;  PE  6. 21. OS. A,  Materials;  PE  6. 26. 03. A,  Large  Caliber  and  Nuclear  Technology;  PE  6. 27. 33. A, 
Mobility  Equipment  Technology;  PE  6.26. 16. A,  Ballistics  Technology;  PE  6. 31. 02. A,  Materials  Scale-Up;  PE  6. 32. 01. A,  Aircraft 
Power  Plants  and  Propulsion;  PE  6. 36. 08. A,  Tank  Gun  Ammunition;  PR  6. 36. 21. A,  Coabat  Vehicle  Propulsion  Syateas;  PE 
6. 36. 31. A,  Coabat  Vehicle  Turret  and  Chassis;  PE  6.36.2A.A,  Mobility;  FE  6.23. 79. A,  Test  Measureaent  and  Diagnostic 
Equipment;  PE  6. 36. 02. A,  Advanced  Land  Mobility  Syateas  Concepts;  and  FE  2.37.3S.A,  Coabat  Vehicle  Improvement  Prograa.  A 
close  relationship  la  aalntalned  with  other  services  and  government  agencies  through  regular  conferences  and  coordination 
meetings  to  preclude  duplication  of  effort.  Research  and  developaent  Information  concerning  respective  allies' 
tank-autoaotlve  technology  Is  being  shared  via  data  exchange  agreements. 

<•  (U)  WORK  PERFORMED  BT:  US  Army  Tank-Automotive  Coaaand,  Warren,  MI,  has  the  responsibility  for  the  lapleaentatlon  of 

this  prograa.  Other  Army  In- house  organisations  that  support  this  program  are:  US  Any  Anaaent  Research  and  Developaent 
Coaaand,  Dover,  KJ;  Waterways  Experlaental  Station,  Vicksburg,  MS;  and  Cold  Regions  Research  and  Engineering  Laboratory, 
Hanover,  NH.  Major  contractors  participating  In  the  prograa  are:  Stevens  Institute  of  Technology,  Hoboken,  NJ;  Garrett 
Corp,  Phoenix,  AZ;  Northrop  Corp,  Ventura,  CA;  Hamilton  Instruaents,  Houston,  TX;  Optlaetrlcs  Inc,  Ann  Arbor,  MI;  Keweenaw 
Research  Center,  Houghton,  MI;  Envlroiaental  Research  Institute,  Ann  Arbor,  MI;  Battelle  Laboratory,  Columbus,  OH;  and 
Wllllaas  International  Inc.,  Walled  Lake,  MI. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROGRAMS: 
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1.  (U)  Ft  1981  and  Prior  Accomplishment!:  Established  the  Tank  Science  and  Technology  Base  Program  as  the  framework 
for  future  tank  development  efforts.  Completed  Initial  ayatema-level  concept  dealgn  for  an  advanced  main  battle  tank  using 
existing  Ml  Abrams  Tank  Components  package  Into  an  Innovative,  Inherently  more  eurvlvable  configuration.  Completed  a  feasi¬ 
bility  study  of  an  adiabatic  diesel  engine,  advanced  turbine  components,  mine-realatant  track  system,  nonmetalllc  composites 
for  components,  protection  from  overhead  aubmunltlons  and  run-flat  bonded  tire.  Verified  the  feasibility  of  10-ton  heavy 
expanded  mobility  tactical  trucks  baaed  on  commercial  components.  The  Advanced  Techniques  for  Electrical  Power  Management, 
Control  and  Distribution  Systems  (ATKFS)  task  completed  fabrication  and  Installation  of  hull  prototype  system  hardware  in  an 
Ml  baseline  tank.  Under  the  noise  reduction  effort,  an  anecholc  chamber  and  a  reverbe-stlon  room  were  fabricated  for 
baseline  measurement  and  quantification  of  future  accomplishments,  for  Weapon  Station  Integration,  a  breadboard  of  the 
pneumatic  rate  sensor  haa  been  developed  and  In  laboratory  operational  characteristics  testa  conformed  to  Ml  tank  stabil¬ 
ization  specification  which  led  to  a  current  phase  two  brassboard  development.  Plre  Survivability  accomplishments  Include 
procurement  of  mld-lnfrared  band  sensing  system  and  leak-free  valves.  (1)  Completed  design  of  a  Vehicle  Effectiveness  model 
and  Initiated  Its  use  aa  a  concept  analysis  tool.  (2)  Completed  design  of  secure  Interior  light  for  combat  vehicle  appli¬ 
cation.  (3)  Evaluated  Advanced  concepts  for  reduction  of  detection.  (4)  Analyzed  projected  threat,  future  armor  options, 
tactical  weight  and  firing  stability  contralnts  which  led  to  the  determination  of  future  combat  vehicle  survivability  crite¬ 
ria.  (5)  Demonstrated  technical  feaalblllty  of  a  kinesthetlcally  controlled  Individual  lift  device. 

2.  (U)  FT  1982-FT  198*  Planned  Program: 

a.  (U)  FT  19B2  Program:  1)  Continue  advanced  adiabatic  component  exploratory  Investigations  to  allow  the 
development  and  refinement  of  friction  reduction  techniques  to  improve  performance  and  eliminate  the  oil  system  of 
hlgh-temperature  diesel  engines.  (2)  Advanced  turbine-combustor  components  will  be  designed  and  evaluated  to  determine  fuel 
system  management  techniques,  compatibility  of  alternate  fuels  against  petroleum  baseline  for  performance,  lubricatlon/wear, 
efficiency  Impact  on  durability  and  reliability  emissions  and  signature;  turbine  hlgh-temperature  ceramic  coat Inga  will  be 
Investigated  aa  well  aa  a  ceramic  recuperator.  (3)  Advanced  engine  intake  air  filtration  self-cleaning  systems  will  be 
evaluated;  this  approach  promises  to  reduce  maintenance  and  increase  filter  life;  also,  the  Tank-Automotive  Command  will 
evaluate  dust  detector  technology  with  the  Idea  of  providing  a  signal  when  excessive  dust  Is  being  Ingested  by  an  engine. 

(*)  Transmission  oil  aerlatlon  problem  will  be  studied  In  an  attempt  to  eliminate  the  present  performance  limitations  It 
caused  In  some  hydromechanlcal  transmissions;  development  effort  will  be  undertaken  to  extend  the  operational  capability  of 
transmission  clutches,  brakes  and  hydrostatic  pumps  and  motors.  (5)  Specific  concepts  of  a  bidirectional  suspension  system 
will  be  analyzed  for  operational  and  cost  effectiveness;  the  selected  concept  will  be  pursued  to  lncorporat  desired 
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Modification  in  a  specific  design.  (6)  Track-rubber  processing  techniques  to  improve  quality  and  reduce  cutting/ chunking  in 
the  field  Mill  be  invest lgs ted.  (7)  ATEPS  hull  hardware  will  be  tested  in  the  baseline  Ml  tank  and  turret  hardware 
design/ fabrication  initiated.  (8)  Prototype  noometalllc  components  will  be  fabricated  and  tested  as  well  as  continued  eval¬ 
uation  of  newer  composite  systeas.  (9)  In  Weapons  Station  Integration,  a  displacement  sensitive  trackball  control  system 
waa  developed,  and  the  evaluation  of  the  posltlon-vs-rate  technology  la  scheduled  for  FT  1982.  Plans  for  FT  1982  Include 
development  and  demonstration  of  a  prototype  tracker  and  a  sight  and  fire  control  system  compatibility  study.  (10) 
Techniques  for  protection  of  vehicle  crew  and  components  against  laser  damage  will  continue  to  be  explored.  (11) 
Countermeasure  concepts  against  infrared,  millimeter  wave,  and  acoustic  sensora  will  be  designed  and  evaluated  for 
effectiveness.  (12)  Assess  the  in-house  and  contractor-developed  Future  Cloae  Combat  Vehicle  concepts  to  determine  the 
critical  issues  and  most  promising  technical  options  which  will  lead  to  a  new  generation  of  combat  vehicles  having  the  capa¬ 
bility  to  effectively  engage,  survive,  and  win  land  battles  in  the  21et  century.  (13)  Initiate  combat  vehicle  critical  sub¬ 
system  design  analysis  In  such  areas  as  propulsion  system  compartments,  weapon  station  integration  and  signature  suppression 
techniques  to  guide  future  subsystem  requlraenta.  (14)  Evaluate  the  military  potential  of  individual  lift  devices  and 
their  operational  envelope. 

b.  (U)  FT  1983  Program:  Mobility:  (1)  Continue  development  and  refinement  of  component  development  for  minimum 
friction  high- temperature  diesel  engines  and  Initiate  system  integration  of  components  into  a  minima  friction,  adiabatic 
engine,  testing  for  application  in  future  advanced  turbine  engines;  gas  turbine  ceramic  coating  investigation  will  be  con¬ 
cluded;  and  ceramic  recuperator  investigation  will  continue;  (2)  characteristics  of  candidate  high-energy  power  systems  will 
be  evaluated,  and  a  breadboard  system  will  be  developed;  (3)  alternate  fuel  work  will  continue  to  determine  design  changes 
required  to  enable  efficient  operation  of  aelectad  fuels;  (4)  the  Tank-Automotive  Command  (TACOM)  will  investigate 
state-of-the-art  equipment,  formulate  concepts,  and  establish  technical  requirements  for  available  auxiliary  power  systems; 
(S)  TACOM  will  also  leftists  evaluation  of  electrostatic  repulsion  of  dust  from  engine  Intake  system  as  well  as  dust  separa¬ 
tor  technology  and  advanced  inertial  separator  concepts;  (6)  transmission  concepts  will  be  investigated  which  will  have  the 
potential  for  a  drastic  reduction  in  the  power-train  envelope;  (7)  TACOM  will  continue  to  develop  new  track/ rubber  processed 
compounds  and  Che  bidirectional  suspension  unit,  complete  analysis  of  track  retention  and  control  systems,  and  prepare  data 
for  a  prototype  fixed-pitch  positive  guided  system.  Efforts  will  Include  initiation  of  concept  design  for  a  terrain  com¬ 
plaint  suspension  systsm;  (8)  field  testing  of  oir-vehlcle  components  will  be  completed,  date  will  be  analysed,  and  a  report 
prepared;  and  (9)  higher  strength  requirement  components  will  be  evaluated  for  composite  material  substitution.  System 
Integration:  (1)  For  Weapon  Station  Integration,  the  concept  study  for  specflc  applications  of  an  all-pneumatic  stabil¬ 
isation  aystem  fpr  the  Ml  was  completed,  and  the  follow-on  design  concept  phase  will  be  undertaken  in  FT  1983;  (2) 
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participation  In  lightweight  cow bat  vehicles  design  and  analysis  will  continue;  (3)  aystea  integration  analysis  will  be 
performed  concerning  alsslle  applications  for  close  cos  bat  vehicles;  (A)  development  of  magnetic  bearing  Indicators  will 
continue;  (5)  a  braaaboard  pneumatic  gyro  rate  sensor  will  be  integrated  Into  a  technology  demonstrator,  and  an 
all-pneuaatlc  stabilization  ayatea  prototype  will  be  developed;  (6)  for  Weapon  Station  Integration,  the  braaaboard  pneumatic 
rate  sensor  will  be  Integrated  into  a  technology  demonstrator  and  into  the  HI  tank  for  teat  and  evaluatlo' ,  design  study  of 
the  all-pneuaatlc  stabllzatlon  ayatea  will  be  undertaken,  and  a  new  task  will  be  undertaken  Involving  microprocessor  appli¬ 
cation  to  gun/turret  position  control  encoders,  control  data  processing  and  target  position  reference  information;  (7)  Inte¬ 
grate  the  best  features  from  the  ln-houae  and  contractor  future  close  combat  vehicle  options  Into  optimal  concept  configura¬ 
tions  and  vehicle  team;  (8)  continue  combat  vehicle  critical  aystea  design  analysis  and  assessment  by  addressing  NBC  and 
Improved  closed  hatch  vision;  and  (9)  Initiate  the  VETRONICS  prograa  which  will  project  into  Individual  combat  vehicles 
intelligence  and  other  Information  which  can  be  of  help  to  the  vehicle  commander.  VETRONICS  will  be  to  ground  vehicles  as 
AVIONICS  Is  to  aviation.  Survivability:  (1)  modification  of  thermal  sources  on  ground  combat  vehicles  for  alteration  of 
Image  cues  in  target  selection  will  be  undertaken;  (2)  track  and  engine  silencing  techniques  and  components  will  be  Inte¬ 
grated  and  evaluated  for  effectiveness;  (3)  control  of  vehicle-generated  dust  will  be  achieved  by  design  of  necessary  compo¬ 
nents;  (4)  total  vehicle  lighting  system  will  be  modified  to  enhance  security  aRslnst  Image  lntenalflers;  (3)  sensitive  com¬ 
ponents  will  be  evaluated  for  susceptibility  to  laser  damage;  (6)  evaluation  of  ammunition  fire  suppression  systems  through 
large-scale  ballistic  teats  will  be  made,  signatures  of  penetrating  rounds  will  be  obtained,  and  fire-suppressant  toxicity 
will  be  determined;  (7)  laboratory  evaluations  of  methods  for  ualng  vehicle  engine  air  filters  and  primary  duat  aeparators 
for  crew  nuclear,  biological,  and  chemical  protection  will  be  made;  (8)  fire  survivability  Includes  completion  of  explora¬ 
tory  development  work  on  the  auppresslon  of  ammunition  propellant  fires,  completion  of  a  penetrating  munitions  elec¬ 
tromagnetic  signature  measurement  program,  and  the  writing  of  a  design  handbook  covering  all  aspects  of  combat  vehicle  fire 
survivability  systems  designs;  (9)  continue  development  of  laser-hardened  vehicle  optics;  (10)  Incorporate  and  assess  tech¬ 
niques  for  combat  vehicle  track  and  engine  silencing;  and  (11)  investigate  methods  for  reducing  Identification  by  altering 
Image  cues.  Support:  (1)  fabrication.  Installation,  and  test  of  the  ATEFS  prototype  hardware  system  In  an  Ml  will  be  com¬ 
pleted;  reliability  and  cost  effectiveness  assessments  will  be  completed;  (2)  develop  noncontact  and  minimal-contact  sensors 
and  Advanced  Diagnostic  techniques  applicable  for  use  with  general-purpose  (standardized)  test  equipment. 

c.  (U)  FT  1984  Program:  (1)  Continue  optimization  of  advanced  high- temperature  adiabatic  components  with  new 
emphasis  in  the  valve,  manifolding,  cylinder  block  and  cylinder  head  areas,  turbine  engine  components;  will  Initiate  design 
of  a  broad-range  compressor,  concept  work  for  alternate  fuels,  advanced  air  filtration  systems,  long-life  track  and 
NBC-tolerant  rubber  for  roadwheels;  final  work  will  result  In  minimus  friction,  adiabatic  diesel  engine  Incorporated  Into 
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future  generation  of  highly  efficient  high-teaperature  diesel  engines;  (2)  pursue  development  of  novel  trananlaalon 
concepts;  (3)  conduct  analysis  of  track  retention  and  fixed-pitch  track  and  coordinate  bidirectional  and  adaptive  data  Into 
terrain-compliant  auspenslon;  (A)  explore  new  technology  In  area  of  fire- resistant  materials;  (5)  evaluate  new  extinguishing 
agents;  (6)  Investigate  Integration  of  previous  test  set  functions  Into  current  vehicle  diagnostic  equipment;  (7)  continue 
development  of  NBC-naterlals  and  techniques;  (8)  explore  technology  to  develop  high-energy  power  source  In  burst  power  con¬ 
cept  and  conduct  fuel  tolerance  Investigations  to  widen  spectrum  of  fuels  for  use  In  advanced  engines;  (9)  total  vehicle 
lighting  system  will  be  assessed  and  modified  for  photometric  security;  (10)  millimeter  and  radar  countermeasure  techniques 
will  be  incorporated  and  assessed  for  effectiveness;  and  (11)  development  of  techniques  to  reduce  detection  and  Identifica¬ 
tion  will  continue. 


This  Is  a  continuing  program. 
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Prograa  Element:  #6. 26. 03. A  Title;  Large  Caliber  end  Nuclear  Armaments  Technology 

DOD  Ml  sal  on  Areal  >5M  -  Engineering  Technology  (ED)  Budget  Activity:  01  -  Technology  Baae 

RESOURCES  (PROJECT  LISTING);  ($  In  thouaanda) 


Project 

Nuaber 

Title 

FY  1981 

Ac  tual 

FY  1982 
Estlaate 

FY  1983 
Estlaate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

26521 

19750 

Continuing 

Not  Applicable 

AH18 

Large  Caliber  and  Nuclear 
Armaments  Technology 

26521 

19750 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Large  Caliber  and  Nuclear  Armaaents  Technology  prograa  perforaa 
exploratory  systems  development  and  necessary  supporting  reeearch  to  further  the  state-of-the-art  In  weapons,  aunltlons,  and  , 
their  Interfaces.  The  output  of  this  prograa  la  used  In  defining  proaislng  revolutionary  systeas  aa  well  as  product  ■ 

laproveaents  associated  with  evolutionary  developaent.  The  prograa  scope  Includes  developaent  of  araored  fighting  vehicle  , 

a  moment  (10  5ma  and  120aa),  Infantry  araanent  systems  (indirect  and  reaote  fire  systeas  and  81m  recoilless  gun  for  Military 
Operations  on  Urban  Terrain),  artillery  ornament  systeas  (target-seeking  aunltlons,  howl  tree  testbeds,  and  coabat  engineer 
support  (alnes  and  deaolltlon  systeas).  Project  scope  also  emphasizes  support  technologies  in  the  areas  of  laproved  sensing 
aunltlons  (MMW  and  IR  sensors),  long-standoff  warheads  and  search,  point,  and  fire  aechanlsas,  energetic  aaterials  (explo¬ 
sives,  propellants,  and  pyrotechnics),  weapons,  munitions,  weapon/aimltion  Interface,  nuclear  technology,  fuze  technology, 
and  training  munition  technology.  These  efforts  fora  the  foundation  for  subsequent  weapon  and  munition  advanced 
developments,  engineering  developments,  and  many  product  improvement  programs.  A  fundamental  coaaltaent  has  been  made  to 
address  requirements  and  priorities  as  defined  In  the  Science  and  Technology  Objectives  Guide,  with  concentration  of  effort 
and  resources  on  those  objectives  hsvlng  the  highest  priority  and  highest  potential  payoff. 


Program  Element: 
DOC  Hlealon  Ar 


#6. 26. 03. A 


Technolog 


Title:  Large  Caliber  and  Nuclear  Armaments  Technolog 
Bud  get  Activity:  ill  -  Technology  Bate 


C.  (U)  BASIS  FOR  FT  1983  RDTE  BEQUEST:  This  program  will  support  exploratory  development  of  large  caliber  weapon  systems. 
Infantry  armament  ayatema,  and  combat  engineer  armament  ayatema.  Thla  alao  encompaasea  the  exploratory  development  of  tech¬ 
nological  opportunltlea  In  the  areaa  related  to  propellant  explosive  charges /fillers,  cannons,  projectiles,  ammunition 
fuzes,  and  other  types  of  munitions. 


COMPARISON  WITH  FY  1982  RDTE  REQUEST: 


in  thousands) 


Total 

Additional  Eatlmated 


FY  1981 

FY  1982 

FY  1983 

To  Completion 

Cost 

ROTE 

Funds  (current  requirements) 
Funds  (aa  shown  In  FY  1982 

26521 

19750 

Continuing 

Not  Applicable 

submission) 

24646 

26691 

Continuing 

Not  Applicable 

The  increase  In  FY  1981  funding  over  the  FY82  submission  la  due  to  Increased  funding  of  the  fuze  technology  areas  of  automa¬ 
ted  auto-aettlng  and  multioption  fuzing  and  development  of  air  burst  and  fuzing  for  tank  ammunition.  The  funding  decrease 
In  PY82  la  a  reault  of  the  amended  budget  request  and  the  application  of  revised  inflation  and  civilian  pay  pricing  indices. 
The  FY83  decrease  is  a  reault  of  program  realignment. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Program  Element:  #6. 26. 03. A  Title:  Large  Caliber  and  Nuclear  Armament a  Technology 

DOO  Mission  Areal  ^523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

F .  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objectives  of  this  program  element  are  to  develop  and  to  maintain  the 
advanced  technology  and  exploratory  development  thrusts  for  improved  major  caliber  lonnuelear  and  nuclear  weapon  ayatema. 

The  program  is  divided  Into  two  major  categories:  technical  areas  dedicated  specifically  to  systems  that  will  enhance  the 
capab.lltles  of  the  Army  branches  that  comprise  the  combat  arms  structure;  l.e.,  armor,  infantry,  artillery,  air  defense, 
combat  aviation  and  combat  engineers;  and  generic  (application  nonspecific)  basic  technologies  of  energetic  materials,  muni¬ 
tions,  weapons,  weapon-munition  Interface,  and  nuclear  munitions.  Of  paramount  Importance  In  structuring  the  program  Is  the 
requirement  for  responsiveness  to  the  oblectlves  set  forth  In  the  Science  and  Technology  Objectives  Guide  (STOG),  and  the 
recognition  that  only  those  Exploratory  Development  efforts  that  offer  the  highest  potential  payoff  and  that  will  clearly 
meet  Army  needs  are  transitioned  to  Advanced  Development.  Construe tlon  of  the  program  envisioned  the  required  efforts  to 
support  the  need,  the  high  priority  of  critical  tasks  commensurate  with  the  austere  program  necessary  to  meet  funding  con¬ 
straints. 

G.  (U)  RELATED  ACTIVITIES:  Technical  Areas  of  this  program  are  related  to  Program  Element  6.26. 17. A,  Small  Caliber  and 
Fire  Control  Technology,  6.26. 18. A,  Ballistics  Technology,  and  numerous  advanced  snd  engineering  development  projects. 
Coordination  of  similar  efforts  conducted  by  the  Air  Force  and  Navy  is  accomplished  by  visits  of  technical  personnel.  Inter¬ 
agency  meetings,  and  trl-Servlce  reviews  and  workshops  to  encourage  cross-fertlllxatlon  and  preclude  duplication. 

H.  (U)  WORK  PERFORMED  BY:  In-house  efforts  are  conducted  at  the  US  Army  Armament  Research  and  Developme't  Command  facil¬ 
ities  located  at  Dover,  NJ,  Aberdeen,  MD,  and  Edgewood ,  MD.  Contract  support  is  provided  by  Motorola  Government  Electronics 
Division,  Scottsdale,  A2;  Florida  University,  Gainesville,  FL;  Honeywell,  Minneapolis,  MN,  Norden  Systems,  Norwalk,  CN; 
Firestone  Tire  and  Rubber,  Akron,  OH;  Westlnghouse  Electric  Corporation,  Pittsburgh,  PA;  General  Electtlc,  Burlington,  VT; 
MIT,  Boston,  MA;  and  numerous  other  small  contractors. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  During  FY79,  successful  concept  feasibility  demonstrations  were  conducted 
of  prototype  Top  Attack  Smart  Target  Activated  Fire  and  Forget  (STAFF)  and  Sense  and  Destoy  Armor  (SADARM),  These  efforts 
have  led  to  the  transition  of  the  technology  to  advanced  development  projects.  Howitzer  Test  Beds  I  and  II  were  tested  In 
the  Human  Engineering  Laboratory  Battalion  Artillery  Test  (HELBAT  VII)  exercise.  Results  indicated  reduced  response  time 
snd  crew  size  and  improved  pointing  accuracy.  During  FY80,  precision  firings  in  the  High  Mobility  and  Agility  (HIMAG)  sta¬ 
tionary  testbed  vehicle  In  single-shot  and  burst  fire  produced  excellent  results.  Limited  three-round  burst  firings  from  a 
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Program  Elen put:  #6. 26 .03. A  Title:  Large  Caliber  end  Hue  leer  Armaments  Technology 

DOD  Mission  Areal  1523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

stationary  HIMAG  against  novlng  targets  and  a  moving  HIMAG  against  stationary  targets  demonstrated  satisfactory  growth 
potential.  High  Survivability  Teat  Vehicle  -  Lightweight  (HSTV-L)  single-shot  dispersion  testa,  conducted  at  1000  meters, 
yielded  results  coaparable  to  HIMAG.  A  number  of  explosive  and  propellant  formulations  are  under  consideration  for  vul¬ 
nerability  reduction.  The  aoat  promising  la  NEAK  (HQ/TNT,  EDDN ,  AN,  and  KNO^).  This  formulation  Is  castable,  and  preliml- 
nary  data  show  a  50Z  reduction  In  sensitivity  over  Coap  B.  An  overall  concept  for  a  ran Jet-powered  projectile  was  defined, 
and  the  preliminary  design  that  Incorporates  the  raajet,  seeker,  and  payload  has  justified  the  transition  of  this  technology 
to  the  advanced  development  phase  during  FY81.  Flight  tests  of  the  Sima  Lightweight  Recolllese  Gun  demonstrated  this  weapon 
to  be  highly  successful  In  defeating  a  complete  range  of  urban  targets.  Fabrication  of  a  self-contained,  fully  autoaated 
weapon  control  system  for  a  155am  Howitzer  (HTBIII)  was  completed.  HTBIII  was  shipped  to  Ft.  Sill,  OK,  for  testing  In 
KZLBAT  VIII  during  1QFY82.  Technical  progress  In  the  Electromagnetic  Propulsion  program  surpassed  reasonable  predictions 
made  3  years  ago.  Substantial  advances  were  made  In  mass  accelerators,  energy  storage,  switching  and  guidance  configura¬ 
tions.  A  15-MJ  hoaopolar  generator  with  rail  gun  has  been  fabricated  and  Is  to  be  Installed  at  the  Dover  alte  during  FY82. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  Highlights  of  this  program  Jnclude  the  Lightweight  Recollless  Gun  aa  a  can¬ 
didate  MO  ITT  assault  weapon  In  a  competitive  ahootoff  In  March  1982;  Howitzer  Test  Bed  III  will  be  tested  In  HELBAT  VIII;  the 
Installation  of  a  15-MJ  hoaopolar  generator  with  rail  gun  at  the  Dover,  NJ,  site  will  expedite  progress  of  the 
Electromagnetic  Propulsion  program;  continue  efforts  to  develop  and  characterize  explosive,  propellant,  and  pyrotechnic 
formulations  for  various  classes  of  ammunition.  Continue  efforts  that  will  provide  new  concepts  In  cannon,  cannon  aounta, 
and  recoil  systems.  Improvement  goals  Include  greater  muzzle  energy  and  firing  rates  per  unit  weight,  better  accuracy  and 
precision,  and  longer  weapon  life.  Continue  technology  efforts  In  support  of  standard  and  future  munition  systems  encompa¬ 
ssing  technology  related  to  munitions,  munitions  and  propulsion  Interface,  nuclear  munitions,  and  ammunition  fuzes. 
Technology  base  efforts  required  to  provide  the  highest  probability  of  kill  against  armored  vehicles  and  secondary  targets, 
through  establishing  significant  Improvements  In  firepower  capability.  Investigations  to  determine  the  future  threats  and 
define  the  future  battlefield  of  the  1990's  will  be  conducted  snd  the  results  Incorporated  Into  the  program  as  appropriate. 
Advance  the  technology  base  In  warheads,  target  acquisition,  and  aerodynamic  devices  by  supporting  evaluations  concerned 
with  system  analysis  target  vulnerability  and  countermeasures  to  optimize  munition  performance  In  the  combat  environment. 
Continue  to  develop  the  technology  and/or  explore  evolving  technologies  to  provide  the  basis  for  design  of  lighter  weight, 
more  effective  Infantry  armament  systems.  Continue  efforts  to  provide  the  technology  base  required  to  enhance  the  firepower 
capabilities  needed  to  achieve  improved  artillery  systems.  The  attack  and  neutralization  of  targets  both  In  close  proximity 
to  the  forward  edge  of  the  battle  area  (PEBA)  and  those  In  assembly  or  second-echelon  areas  out  of  direct  observation  range 
are  the  primary  thrusts.  Continue  the  technology  to  provide  new,  Innovative  subsystems  and  ccmponent  technology  into 
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advanced  artillery  testbeds.  Included  will  be  innovative  techniques  for  autoaatic  ammunition  handling  and  loading  recoil 
mechanisms,  new  cannon  and  breech  mechanisms,  cased  propellant  charges,  autoaated  weapon  loading  and  position  location  and 
azlauth  referencing  subsysteas  that  permit  wore  autonoaous  operations.  Conduct  exploratory  development  to  evolve  new  con¬ 
cepts,  apply  new  aaterlals,  and  lnveatlgate  specific  techniques  that  have  potential  for  providing  to  the  user  aore 
cost-effective,  aore  counteraeasure-reslstant,  and  more  rapidly  eaplaced  alne  systems.  Efforts  will  continue  for 
nonsystea-related  development  programs  at  a  reduced  level  of  effort  which  results  froa  reduced  funding  in  FY  1983.  Programs 
affected  Include:  energetic  aaterlals,  weapons  technology,  munitions  technology,  munltlon/propulslon  interface  technology, 
nuclear  munitions  technology,  aamunitlon  fuze  technology,  and  training  munitions  for  application  to  future  munitions  sys¬ 
tems.  The  conduct  of  these  exploratory  developaents  requires  126  professional  and  26  technical  support  personnel. 

3.  (U)  Program  to  Completion:  This  continuing  technology  program  will  demonstrate  Innovative  munition  concepts  and 

define  ways  of  product-improving  the  current  systems  to  extend  their  useful  life.  Continuation  of  exploratory  development 
efforts  for  artillery  components  and  techniques  for  existing  and  future  munition  systems. 
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Prograa  Element:  16.26. 17. A  Title:  Small  Caliber  A  Fire  Control  Technology 

DOD  Mission  Areal  iiH  ~  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

12117 

Estimate 

"TT570 

Estimate 

5965 

Estimate 

12215 

To  Completion 
Continuing 

Coats 

Not  Applicable 

AH19 

Saall  Caliber  &  Fire  Control 

12117 

11470 

9902 

12216 

Continuing 

Not  Applicable 

Technology 

B.  (U) 

BRIEF  DESCRIPTION  OP  ELEMENT  AND 

MISSION 

NEED:  There 

Is  a  major  need 

I  to  Improve  the  probability 

of  hitting  enemy 

targets  on  the  first  round  and  successive  rounds,  as  veil  as  Increasing  the  effectiveness  of  saall  caliber  ammunition.  Fire 
control  components  for  gun  systems  offer  a  significant  potential  for  Improving  gun  accuracy  through  the  application  of 
advancements  In  electronic  devices  and  new  sensors.  There  has  also  been  a  longstanding  need  to  consolidate  Department  of 
Defense  research  and  development  efforts  In  small  arms.  Since  saall  caliber  ammunition  and  guna  are  hlgh-voluae  Items, 
there  la  a  continuing  need  In  the  areas  of  cost  reduction,  reduced  logistic  burden,  and  Improved  weapon  system  produclblllty 
and  useful  life.  This  prograa  la  to  develop  the  technology  base,  exploit  new  findings  and  conceptualise  and  deaonatrate 
Innovative  Improvements  in  fire  control,  automatic  cannon  weapons,  and  small  arms  weapons  and  munitions  systems  to  meet  the 
mission  need.  Material  applications  and  processes  for  improving  current  systems  produclblllty  and  useful  life,  reducing 
logistic  burden,  and  Improving  weapon  features  such  as  reducing  weight  and  cost  are  a  significant  portion  of  this  effort. 

The  scope  of  the  program  emphasises  the  system-oriented  areas  of  combat  vehicles,  aircraft,  Infantry  and  short-range  air 
defense  armaments,  as  well  as  developing  the  basic  technology  areas  of  fire  control,  armaments,  a.d  material  applications. 
The  specific  Investigations  develop  both  hardware  and  analytic  tools  necessary  to  assess  system  performance.  Identify  prob¬ 
lem  areas,  and  address  resolution  of  these  problems.  The  resulting  data  base  forma  the  foundation  for  all  subsequent  fire 
control  and  small  caliber  weapon  and  munition  advanced  and  engineering  developments. 
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Program  Element:  #6. 26.17. A  Title:  Small  Caliber  4  fire  Control  Technology 

DOD  Hlaalon  Areal <523  -Engineering  Technology  (ED)  Budget  Activity:  <1  -  Technology  Baae 

C.  (0)  BASIS  FOR  FT  1983  EDTE  BEQUEST:  The  funds  will  support  the  development  and  maintenance  of  a  small  caliber  and  fire 
control  technology  base  encompassing  the  technical  areas  related  to  armament  and  fire  control  for  combat  vehicles,  aircraft, 
light  weapons,  and  air  defense,  and  to  further  Investigate  the  bToad  areas  of  fire  control  and  small  caliber  armaments. 

0.  (0)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FT  1982 
submission) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

12117 

11470 

9902 

Continuing 

Not  Applicable 

12477 

9316 

12780 

Continuing 

Not  Applicable 

FT81-83:  Net  decreases  of  3601  and  1,0781  for  FT81  and  FT83  respectively  are  part  of  a  general  decrease;  Reduction  was 
absorbed  basically  by  reductions  to  the  ^stem-oriented  technical  areas,  Short-Range  Air  Defense,  Aircraft  Armament,  and 
Combat  Vehicle  Armament.  The  net  Increase  of  $21541  In  FT 82  was  the  result  of  a  Congressional  Increase  to  be  used  to 
enhance  the  Joint  Services  Small  Arms  efforts.  The  Joint  Service  Small  Arms  Program  (JSSAP)  was  separated  from  this  program 
element  In  FY83  to  provide  better  visibility  for  this  importsnt  effort.  Beginning  In  FTB3,  funds  for  the  JSSAF  program  are 
found  in  program  element  <6. 26. 23. A,  project  AH21. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  #6. 26. 17. A  Title:  Snail  Caliber  6  Fite  Control  Technology 

DOD  Hlsalon  Areal  -  Engineering  Technology  (ED)  Budget  Activity:  ll  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objective  la  to  develop  and  maintain  a  technology  base  upon  which  advanced 
development  of  fire  control  for  all  gun  systems,  future  automatic  cannons,  and  future  small  arms  for  sll  the  services.  Im¬ 
proved  small  caliber  munitions,  and  Innovative  materials  applications  for  gun  systems  can  be  Initiated  to  Improve  existing 
weapon  systems  and/or  to  develop  new  systems.  Current  emphasis  Includes  Improved  infantry  fighting  vehicle  armament, 
lightweight  armament  for  rapid  deployment  capability,  lightweight  air  defense  gun  systems,  all-weather  fire  control.  Improved 
helicopter  armament  for  survivability  and  standoff,  and  tank  fire  control  for  Improved  hit  probability.  A  primary  goal  la  to 
Improve  and  to  resolve  critical  problems  In  fire  control,  automatic  cannon  weapon  systems,  and  small  arms.  The  approach  ts 
to  assure  effective  operation,  while  seeking  to  Improve  reliability,  maintainability,  and  durability.  In  addition,  program 
objectives  emphasize  cost  reduction  processes,  new  material  applications,  alternatives  for  critical  materials,  and  solution 
of  production  and  field  problems  for  all  calibers  of  gun  armament  systems.  The  approach  Is  an  Integrated  program  of  ana¬ 
lysis,  experimentation,  and  test  demonstration  that  advances  the  state-of-the-art  and  leads  to  concept  validation. 

G.  (0)  RELATED  ACTIVITIES:  The  technical  areas  in  this  program  are  related  to  the  following  program  elements:  6. 26. 23. A, 
Joint  Service  Small  Arms  Program  (JSSAP);  6. 36. 07. A,  Joint  Service  Small  Arms  Program  (JSSAF),  6. 26. 03. A,  Large  Caliber  and 
Nuclear  Technology  (AB18);  6.26.18a,  Ballistic  Technology  (AB80);  6.22. 03.A,  Space  Aircraft  Weapons  Technology  (DH96); 
6/21/03. A,  Materials  Technology  (AH84);  and  numerous  other  advanced  and  engineering  development  projects.  The  coordination 
of  similar  efforts  conducted  by  the  Air  Force  and  the  Navy  Is  accomplished  by  lntersgency  meetings  and  trlaervlce  reviews  and 
workshops  to  encourage  Information  exchange  and  preclude  unnecessary  duplication.  A  Joint  Services  Smsll  Arms  Program  has 
been  chartered  with  membership  from  the  Army,  Navy,  Air  Force,  Narine  Corps,  and  Coast  Guard,  to  coordinate  development  of 
all  small  arms  weapons.  The  Laboratory  director  chairs  the  Army  fire  control  technology  base  planning  group  which  Includes 
active  members  from  all  development  and  readlneaa  commands  to  assure  full  coordination  and  prioritization  of  activity  and  the 
most  effective  utilization  of  resources.  The  Laboratory  director  also  chairs  the  Joint  Services  Working  Party  for  Cuna, 
which  reviews,  assesses,  and  coordinates  all  gun  activities,  principally  automatic  cannons,  for  all  the  services.  In  close 
cooperation  with  the  US  Army  Aviation  Research  and  Development  Command,  a  fully  Integrated  helicopter  armament  technical  base 
program  has  been  developed. 

B.  (U)  WORE  PERFORMED  BY:  The  In-house  work  le  conducted  at  the  US  Army  Armament  Research  and  Development  Command  facil¬ 
ities  located  at  Dover,  NJ.  The  five  largest  contractors  are  the  Northrup  Corp.,  Anshelm,  CAj  Ares  Corp.,  Fort  Clinton,  OH; 
World  Metals,  Chester,  OH;  Magnavox  Corp.,  Mahwah,  NJ;  and  Analytic  Selencea,  Redding,  MA.  In  addition,  there  are  small  con¬ 
tracts  with  13  other  vendors  with  a  total  value  of  $620,000. 
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1.  (U)  PROGRAM  ACCOMPLISHMENTS  AM)  FUTURE  PROGRAMS: 

1*  FT  1981  and  Prior  Accomplishments:  The  potential  of  a  25mm  long-rod,  heavy-metal  projectile  for  the  Infantry 

Fighting  Vehicle  has  been  successfully  demonstrated  and  transitioned  to  6.3.  Developed  design  requirements  for  an  Improved 
combat  vehicle  armament  system  that  mill  enable  a  product-improved  Infantry  Fighting  Vehicle  to  out-shoot  the  projected 
1990's  threat  vehicle.  For  Infantry  light  vehicles  and  tank  secondary  armament,  a  general-purpose  heavy  machine  gun  mas 
designed  In  caliber  .50,  tested,  and  transitioned  to  6.3a  following  user  concept  demonstration.  A  user  demonstration  of  com¬ 
petitive  9mm  submachine  guns,  selected  to  provide  a  spec true  of  design  characteristics,  was  completed.  Completed  the  concept 
development  of  advanced  close  assault  aamunltlon  and  quantified  antipersonnel  terminal  effects.  Completed  the  combat  rifle 
study  as  directed  by  Congress.  Established  system  parameters  for  a  multifunctional  processor  for  high-speed,  realtime  calcu¬ 
lation  in  response  to  requirements  for  advanced  tire  control  systems.  Designed  and  demonstrated  thin- film  optical  filters 
which  permit  normal  viewing  through  fire  control  optica 

.  In  cooperation  with  the  Aviation  Research  and  Development  Command,  an  air-to-air  self-defense  capability  , 
for  helicopters  was  demonstrated  In  flight  tests,  the  feasibility  of  acoustic  target  acquisition  demonstrated,  a  mast-mounted 
sight  was  demonstrataed ,  an  airborne  fire  control  radar  was  designed,  and  a  capability  to  fire  hlgh-lmpulse  automatic  cannon 
(Air  Force  GAU-8)  from  a  helicopter  using  a  force  optimized  recoil-controlled  turret  was  demonstrated.  Low-drag  air  defense 
projectile  configuration  was  defined  and  demonstrated.  A 

vapor-deposited  coating  for  solving  the  tank  aamunltlon  corrosion  problem  was  demonstrated.  Significant  manufacturing  cost 
savings  for  fuzes  and  small  caliber  gun  components,  by  the  definition  of  an  application  of  powder  metallurgy  techniques  and 
rapid  solidification  technology,  were  demonstrated  and  documented. 

2.  (U)  FT  1982 -FT  198A  Programs:  In  FT  1982,  the  potential  of  caseless  small  arms  aamunltlon  and  the  development  of  an 

advanced  combat  rifle  to  offer  revolutionary  changes  to  Infantry  weapons  Is  a  major  part  of  the  Joint  Services  Small  Arms 
Program.  This  effort  will  emphasize  definition  of  a  caseless  system,  Including  weapon,  propellant,  multiple  flechette  pro¬ 
jectiles,  and  ancillary  technology  efforts.  Additional  efforts  will  be  undertaken  to  develop  a  combat  shotgun  and  an 
advanced  long-range  rifle  system.  In  developing  fire  control  systems  for  ground  and  airborne  combat  vehicles,  emphasis  Is 
placed  on  simplicity  of  operation  and  maintenance  and/or  reducing  the  rapidly  escalating  costs  of  new  systems  multifunctional 
use  of  Instruments  and  exploitation  of  advances,  In  electronics,  devices,  and  new  sensors.  Integrate  the  discrete  video 
autotracker  In  the  M60  testbed  and  complete  test  and  evaluation  of  the  fast  Fourier  transform  tracker.  Complete  design  for 
sn  in-f light  corrected  trajectory  projectile  system  emphasizing  tracking  requirements  analysis,  projectile  selec¬ 
tion/modification,  and  complete  slx-degree-of-fresdom  simulation  model.  Complete  algorithms  for  tracking  ballistic  trajec¬ 
tory  and  relating  location  to  alas  distance  for  the  Ml  tank  ballistic  computer.  Completed  dual-frequency  millimeter  wave 
track  radar  acceptance  teats  and  evaluate  performance  versus  maneuvering  targets.  The  Initial  design  layout  for  the  airborne 
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high- impulse  precision  armament  eyetem  will  be  completed.  Trade-offs  and  options  to  meet  the  requirement a  for  both  the 
advanced  attack  and  new  light  helicopter  will  be  completed.  Date  from  flight  teste  of  an  acoustic  sensor  end  processing  sys¬ 
tem  will  be  evaluated  to  determine  potential  of  this  technique  for  extending  the  range  of  acquisition  of  threat  vehicles  in 
ground  clutter  or  while  la  defilade.  Use  of  these  passive  sensors  could  provide  low-coet  acquisition  and  tracking  assistance 
and  greatly  enhance  system  survivability.  The  potential  of  rapid  solidification  techniques  for  achieving  major  improvement 
in  material  properties  and  the  resulting  Increased  performance  of  weapon  systeas  will  be  evaluated.  Concept  options  will  be 
developed  for  liquid  propellant  traveling  charge  propulsion  as  well  as  simulation  models  for  both  bulk-loaded  and 
regenerative  systems.  In  FT  1983,  hardware  fabrication  and  components  testa  will  be  completed  for  a  conceptual  armament  sys¬ 
tem  for  a  future  light  combat  vehicle.  This  will  provide  a  future  infantry  fighting  vehicle  with  the  capability  to  outahoot 
the  projected  1990's  threat.  The  Airborne  acoustic  sensor  system  breadboard  will  be  updated,  and  through  additional  flight 
teste,  a  set  of  system  specifications  developed.  A  dual-role  gun  armament  system  will  be  tested  to  generate  data  on 
air-to-ground  and  air-to-air  capabilities  to  obtain  trade-off  data  for  future  needs.  Hardware  fabrication  will  be  completed 
v  for  the  in-flight  corrected  trajectory  projectile  system  for  future  main  battle  tanks.  This  system  would  significantly 
increase  both  the  effective  range  and  hit  probabilities  of  main  battle  tank  guns.  An  initial  experimental  fixture  for  a 
liquid  propellant  automatic  cannon  system  will  be  completed.  The  development  of  the  plasma  arc  melting  technique  for  the 
production  of  tungsten  end  tungsten  alloy  penetrators  will  be  completed.  Techniques  to  reduce  the  probability  of  enemy 
Intercept  of  acquisition  and  track  radars  will  be  demonstrated.  The  requirements  and  the  system  design  for  the  Light  Air 
Defense  8ystem  will  be  finalised.  In  FT  1984,  Integration  of  the  gun,  snmunitlon,  and  fire  control  into  a  modified  Infantry 
Fighting  Vehicle  turret  will  be  completed.  The  capability  of  this  vehicle  to  meet  the  future  light  armored  threat  will  be 
demonstrated.  Design  of  acoustic  signal  processors,  sensors,  and  beamforners  for  air  defense  application  will  be  completed, 
and  the  subsystem  will  be  Integrated  into  a  air  defease  vehicle  for  testing.  The  integration  and  user  demonstration  of  the 
dual-frequency  millimeter  wave  track  radar  in  an  air  defense  vehicle  demonstration  will  be  completed.  Development  of 
short- tine-of-f light  subcaliber  ammunition  for  a  division  air  defense  system  will  be  completed  and  transitioned.  Fabrication 
of  a  radar  braseboard  to  demonstrate  the  capabilities  of  very  high-speed  Integrated  circuits  will  be  completed  as  well  as  a 
laboratory  evaluation.  The  in-flight  corrected  trajectory  projectile  systen  will  be  Integrated  into  the  M60  tank  testbed  for 
demonstration  in  the  next  fiscal  year.  Evaluation  of  the  potential  application  for  gun-launched  maneuvering  munitions  for 
helicopter  and  air  defense  roles  will  be  completed.  Development  of  nickel  alloy  alternate  materials  to  eliminate  the  need 
for  cobalt  liners  in  current  machine  guns  will  be  completed.  Development  of  advanced  coating  to  protect  depleted  uranium 
penetrators  from  corrosion  will  be  demonstrated.  This  effort  Involves  82  professional  and  21  support  personnel. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  progran. 
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A.  (U)  RESOURCES  (PROJECT  LISTIHC):  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY1984 

Additional 

Estimated 

Humber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Coats 

Total  For  Program  Element 

19606 

il841 

21657 

25234 

Continuing 

Hot  Applicable 

AH  80 

Ballistics  Technology 

19606 

21841 

21637 

25234 

Continuing 

Hot  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  The  efforts  within  the  technical  areas  of  this  prograa  eleaent  are 
dedicated  to  satisfaction  of  specific  objectives  in  the  Amy  Science  and  Technology  Objectives  Guide,  which  serves  as  the 
basis  for  structuring  research  and  development  programs  at  the  entry  level  of  the  materiel  development  cycle.  The  Guide 
formulates  and  prioritises  user-oriented  requirements  for  the  Army’s  mid- to- long- range  planning  periods.  Results  from 
Ballistic  Technology  work  are  used  in  the  development  of  weapon  systems  or  other  materiel  to  provide  Army-required  capabil¬ 
ities  in  close  combat,  fire  support,  air  defense,  and  other  combat  support.  Hardware  constructed  within  thla  prograa  is 
limited  to  proof-of-concept  laboratory  prototypes.  The  prograa  is  needed  as  a  primary  source  of  technological  innovations 
and  improvements  providing  initial  definitions  of  concepts  which  can  be  exploited  in  system  development  under  advanced 
development  (6.3)  and  engineering  development  (6. A). 

C.  BASIS  FOR  FY  1983  RflTE  REQUEST :  Funds  are  needed  to  support  a  long-range  ballistics  technology  program  responsive 
to  long-term  combat  capabilities  of  the  Army.  During  FY83,  emphasis  will  be  placed  upon  exploratory  development  efforts  in 
Interior  Ballistics,  Launch  and  Flight  Dynamics,  Bslllstlc  Protection,  Lethal  Mechanisms  and  Vulnerablllty/Survl- 
vabllxty/Lethallty .  Specific  efforts  will  focus  on  high-impetus  propellants  for  use  in  traveling  charge  hypervelocity  gun 
concepts,  reduction  of  muscle  blast  overpressures  and  signatures  from  modern  high-performance  artillery  firing  at  high 
charge  cones,  techniques  to  desensitise  ammunition  against  the  affects  of  fire  and  shock. 
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and  techniques  to 

Tncrease  survivability  of  Army  equipment. 


D.  (0)  COMPARISON  WITH  ft  1982  RPIE  REQUEST:  ($  In  thousands) 


ROTE 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Coat 

Funds  (current  requirements) 

19606 

21841 

21637 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

17733 

23912 

28790 

Continuing 

Not  Applicable 

The  Increase  In  FT81  resulted  from  enhanced  Army  support  of  Armor/antlarmor  efforts.  The  decrease  In  FY  1982  la  a  result  of 
program  realignment.  The  decrease  In  FT83  la  a  result  of  decrease  In  requirements,  thereby  reducing  efforts  In  the  areas  of 
Interior  ballistics,  warhead  mechanics,  terminal  affects,  and  ballistic  protection. 

E.  (U)  OTHER  APPROPRIATION  WHIPS :  Hot  applicable. 
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F.  (U)  DETAILED  BACKGROUND  AM)  DESCB1PT10H :  The  objective  of  this  program  element  Is  to  develop  end  maintain  ballistic 
technology  which  Insures  a  solid  foundation  upon  which  advanced  and  engineering  development  of  weapon  systema  can  be  Initia¬ 
ted  and  auatalned.  The  Ballistics  Technology  Program  focuses  on  describing  closed  system  Ignition  and  cambuatlon  processes 
(Interior  ballistics).  Interactions  between  high-pressure  gasea  with  the  atmosphere  (Interior  ballistics  and  launch  and 
flight  dynamics),  dynamics  of  projectile  flight  (launch  and  flight  dynamics),  delivery  of  projectile  energy  to  a  target 
(lethal  mechanisms  and  techniques  and  materials  to  defeat  penetratora  (ballistic  protection).  The  capability  to  describe 
ballistic  phenomena  In  a  comprehensive  manner  Is  critically  Important  to  the  successful  prosecution  of  advanced  and  engi¬ 
neering  development  of  weapon  systema.  Through  that  capability,  state-of-the-art  concepts  can  be  Identified,  developed,  and 
evaluated  with  a  minimum  of  coatly  and  time-conaumlng  trial  and  error  experiments.  In  addition,  the  Ballistics  Technology 
Program  develops  vulnerability  aasessmcnt  techniques  which  are  used  Army-wide  by  development  and  analysis  agencies  to 
Identify  system  weaknesses  and  approprlata  dealgn  changes  before  production.  This  formalised  vulnerablll  y  asses¬ 
sment  /reduction  effort  has  Increased  survivability  of  recently  developed  Army  materiel.  Equally  Important  the  effort 
pinpoints  and  quantifies  weaknesses  In  enemy  equipment,  weaknesses  that  can  be  exploited  by  weapons  designers  and  military 
doctrine  analysts. 

C.  (U)  BELATED  ACTIVITIES:  Ballistic  Technology  Programs  are  related  to  development  activity  In  Large  Caliber  and  Nuclear 
Technology,  6. 26. 63. A;  Snail  Caliber  and  Fire  Control  Technology,  6. 26. 17. A;  and  Tank  and  Automotive  Technology.  6. 26. 01. A. 
Also,  Ballistics  Technology  Research  is  related  to  efforts  conducted  by  the  Air  Force  and  the  Navy .  Visits  by  service  tech¬ 
nical  personnel  and  Interagency  transfers  of  knowledge  preclude  unnecessary  duplication  of  efforts. 

H.  (U)  WORK  PERFORMANCE!)  BY:  Approximately  85  percent  of  the  work  will  be  performed  In- ho  use  at  the  D.  ray  Armament 
Development  Command  facilities  at  the  Balllatlc  Research  Laboratory,  Aberdeen  Proving  Ground,  HD.  Other  participating  Army 
facilities  Include  major  system  commands  of  the  Materiel  Development  and  Baadlness  Command,  among  which  the  Test  and 
Evaluation  Command ,  Aberdeen  Proving  Ground,  MD,  will  be  the  major  participant.  Major  contract  support  will  be  provided  by 
the  Hew  Mexico  Institute  of  Mining  and  Technology,  Socorro,  Ml. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  FT  1981  and  Prior  Accompllahments:  Demonstrated  feasibility  of  the  Precision  Aim  Technique  (PAT),  which  pro¬ 

vides  extraordinary  accuracy  when  firing  a  weapon  from  a  vibrating  platform.  The  laboratory  prototype  PAT  Is  a 
computer-controlled  firing  circuit  that  controls  the  time  of  firing  of  a  gun  subjected  to  Internal  and  external  forces  and 
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torques.  Techinque  will  improve  sccuracy  of  guns  on  rotary-wing  and  armored  vehicles.  The  armor  program  focused  on 
development  of  technologies  to  defeat  advanced  threat  penetratora.  Significant  results  have  been  attained  In  the 
short-term.  Intensive  program  designed  to  close  the  technology  gap  between  kinetic  energy  (EE)  threats  and  OS  heavy  armor 
performance.  This  prograa  continues  to  proceed  ahead  of  schedule. 


Thirty-three 

firing  tables  and  one  hundred  twenty-two  other  documents  containing  aiming  data  were  developed  and  published.  The  first 
version  of  ACE — the  Artillery  Control  Experiment — has  become  operational.  ACE  is  a  medium-scale  "man  In  the  loop*  computer 
simulation  of  the  command  and  control  structure  of  a  field  artillery  unit.  In  lta  present  form  It  comprises  computer-based 
software  that  eaula'tea  one  or  more  digital  message  devices  and  simulates  reponse  of  battery  computer  unit  as  well  aa  respec¬ 
tive  communication  links. 

2.  (U)  FY  1982 -FT  1984  Planned  Program:  Determine  burning  rates  of  hlgh-force  nltrogen-boron-hydrogen  propellants. 

Provide  propellant  design  Information  for  traveling  charge  hypervelocity  gun.  Exploit  Ignition  ayatem  design  parameters  to 
v  enhance  performance  and  aafety  of  top-tone  propelling  charges  for  artillery.  Conduct  field  and  hellborne  evaluations  of  the 
Precision  Aim  Technology,  which  provides  extraordinary  accuracy  when  firing  a  weapon  from  a  vibrating  platform.  Complete 
design  of  small  and  medium  caliber  prototype  tubular  ramjets  for  training  round  usea.  Formulate  and  provide  firing  tables 
for  all  US  land  combat  weapons  and  provide  data  for  field  artillery  computers  and  the  NATO  Interoperability  program.  Modify 
mechanical  microscopic  behavior  of  multicomponent  explosive  systems  to  Improve  resistance  to  lgnltlon/apread  of  reaction. 
Complete  Intensive,  short-term  armor  prograa  designed  to  close  technology  gaps  between  kinetic  energy  (KE)  threats  and  US 
heavy  armor.  Initiate  full-acale  tests  damage  confinement  and  structural  Integrity  for  reactive  armors.  Exploit  materiel 
developmenta  and  tailor  High  Explosive  Antitank  (HEAT)  warhead  jet  energies  to  target  requirements.  Evaluate  candidate  com¬ 
posite  EE  penetratora  for  antlaraor  use.  Determine  theraal/blast  effects  from  High  Explosive  (HE)  and  nuclear  weapons  and 
their  impact  on  materiel.  Provide  guidelines  for  Incremental  modifications  to  enhance  aurvlvablllty  of  fielded  and 
developmental  materiel.  Implement  Interactive  computer  graphics  for  vulnerability  assessments  and  target  descriptions. 
Evaluate  the  Artillery  Control  Experiment  concept  In  the  Human  Engineering  Laboratory  Battalion  Artillery  Test  (HELBAT)  8 
exerclae.  Exploit  atate-of-the-art  technology  to  reduce  tine-of-fllght  of  gun  launch  air-defense  projectiles.  Evaluate 
millimeter  wave  components  for  warhead  sensor  use.  Evaluate  deterred  propellants  for  tank  gun  use.  Demonstrate  and  compare 
performance  of  low  coat  and  ultra- lelghtwelght  sabot  options  for  tank  gun  ammunition.  Characterize  compression  sensitivity 
of  selected  liquid  propellants.  Design  and  fabricate  solid-fuel  ramjet  vehicles  for  air  defense  rounds.  Evaluate 
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prototypes  In  full-scale  firing  demonstrations.  Characterize  and  reduce  muzzle  bleat  effecta  from  artillery.  Formulate  and 
provide  firing  tables  for  all  US  land  combat  weapons  and  provide  data  for  field  artillery  computers  and  NATO  Interoperabi¬ 
lity  program.  Develop  quick-acting  fire  detection  techniques  and  exploit  for  protection  of  armored  vehlclea.  Develop 
advanced  armor  technologies  at  ooe-quarter-scale  select  candidates  for  prototype  evaluation.  Complete  full-scale  dmtge 
confinement  and  structural  integrity  evaluations  of  reactive  armors.  Evaluate  the  effectiveness  of  tandem  BEAT  warheads. 
Conduct  terminal  ballistic  evaluation  of  advanced  materiel  EE  penetrstors.  Characterize  thermal  environment  of  111  ther¬ 
mal/blast  simulator.  Conduct  vulnerability  assessments  to  determine  optimum  armor  configuration  for  light  and  heavy  armored 
vehicles.  Aasesa  and  Identify  methods  to  enhance  the  lethality  of  fielded  and  developmental  weapon  systems.  Through 
rationalization  of  combat  supply,  determine  critical  materiel  and  operations  to  maximize  weapons  system  availability  and 
minimize  logistic  burden.  Develop  concepts  and  aubs>  '-ms  for  future  air  defense  artillery  system.  Develop  and  apply  ana¬ 
lytical  techniques  to  aaaees  emerging  technologies  for  aimored  combat  vehicles.  Develop  technology  for  SMART  sir  defense 
bullet  sensor.  Determine  combustion  characteristics,  mechanical  properties  and  sensitivity  of  superburning  rate  propellants 
for  traveling  charge  gun  demonstrator.  Provide  guidelines  for  Low  Vulnerability  Ammunition  (LOVA)  use  In  artillery. 
Determine  the  source  of  gun  tube  "Jimp."  Determine  relevant  processes,  flow  parameters  and  scale  for  three-dimensional, 
two-phase  flow  analytical  simulation  of  the  Interior  ballistics  cycle.  Determine  effecta  of  loose  and  rotating  liquid 
payload  on  flight  stability  of  shell.  Obtain  experimental  data  on  projectile  flight  dynamics.  Formulate  and  provide  firing 
tables  for  all  US  land  combat  weapons  and  provide  data  for  field  artillery  computers  and  the  NATO  Interoperability  program. 
Evaluate  combined  active  and  pasalve  fire  suppreesion  techniques  to  techniques  to  extinguishing  munition  fires  In  armored 
vehicles.  Conduct  full-scale  teets  of  reactive  armors  and  Integrated  design  passive  armors.  Provide  ballistic  protection 
technology  for  modern  weapons  systems.  Exploit  applications  for  tandem  HEAT  warheads.  Evaluate  novel  alloys  for  use  In  KE 
penetrstors.  Determine  thermal/blast  effects  on  Army  systems  components,  quantify  critical  components  for  charged  particle 
beam  and  microwave  damage  mechanisms.  Establish  threat  materiel  capabilities  and  develop  technical  assessments  for  use  by 
weapons  developers  and  evaluators.  Develop  concepts  for  SMART  gun- launched  air  defense  projectile.  Conduct 
proof-of-concept  firing  demonstration.  Provide  technology  for  achieving  particle  acceleration  devices  with  weight  and  size 
compatible  with  tactical  Army  applications.  Provide  technology  for  application  of  millimeter  wave  components  In  217-GHz 
besmrlder  systems.  The  conduct  of  these  exploratory  development  efforts  requires  419  professional  and  77  technical  support 
personnel . 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program  of  exploratory  development  to  develop  and  maintain  a  bal- 

llatica  technology  base  assuring  a  solid  foundation  upon  which  advanced  and  engineering  development  and  product  improvement 
programa  of  weapon  aystems  can  be  Initiated  and  sustained. 
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A.  (U)  RESOURCES  (PROJECT  LISTING).  ($  In  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FT  1982 
Estimate 

FT  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

7279 

18468 

14829 

16810 

Continuing 

Not  Applicable 

A552 

Chemical  Munitions 

-0- 

-0- 

5060 

5023 

Continuing 

Not  Applicable 

A55A 

\ 

Stoke  and  Obscurant 
Munitions 

7279 

18468 

9769 

11787 

Continuing 

Not  Applicable' 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Sovet  Union  has  long  acknowledged  and  appreciated  the  attri¬ 
butes  of  chemical  weapons  to  create  casualties,  degrade  combat  effectiveness,  and  disorient  the  battlefield.  Consequently, 
the  USSR  haa  continually  maintained  and  is  constantly  Improving  its  already  formidable  chemical  warfare  capabilities.  These 
capabilities  represent  an  unacceptable  threat  to  the  survival  of  US  forces  and  those  of  its  allies.  The  US  needs  to  sustain 
a  program  designed  to  deter  and/or  counter  that  threat  by  exploiting  new  and  novel  concepts  emanating  from  basic  research 
and  exploratory  development  and  enhancing  significantly  a  broad  technology  base  to  support  the  follow-on  development  of  im¬ 
proved  chemical  munitions  (lethal  and  incapacitating)  and  chemical  combat  support  materiel  (smoke  and  civil  distur¬ 
bance/tactical  Irritants).  Specifically,  efforts  In  this  project  apply  the  outputs  of  basic  research  to  the  exploratory 
development  of  new,  Improved  and/or  novel  chemical  and  chemical  combat  support  systems  as  required  by  US  forces.  Toward 
this  end,  the  Army  has  been  designated  the  Executive  Agent  of  DOD  for  all  basic  research,  exploratory  development,  advanced 
development,  and  for  engineering  development  of  those  ltema/systems  that  satisfy  Army  requirements  or  the  Joint  requirements 
of  more  than  one  or  all  of  the  other  Services  and  for  the  development  of  all  chemical  agents  for  military  purposes.  As 
such,  there  Is  the  requirement  for  a  continuing  project  to  support  DOD -wide  chemical  weapons  systems  development.  This  pro¬ 
ject  provides  the  only  source  for  such  support,  and  also  provides  the  only  deterrent  capability  In  the  Free  World. 
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C.  (U)  BASIS  FOR  FT  1983  ROTE  REQUEST:  The  funding  level  of  this  program  will  expedite  the  enhancement  of  the  technology 
base  upon  which  to  build  a  chemical  warfare  deterrent  posture  sufficient  to  close  the  capability  gap  between  the  US  and 
Soviet/Warsaw  Pact  nations.  The  FY  1983  program  will  continue  to  accelerate  the  development  of  a  chemical  munitions  family 
Incorporating  new  munitions  concepts  with  binary  Intermediate  volatility  agent  (IVA)  fills.  This  Is  essential  for  timely 
attainment  of  a  credible  deterrent/retaliatory  capability.  Those  systems  to  be  Investigated  Include  missile  and  rocket  war¬ 
heads,  remotely  piloted  vehicles  (RPV),  artillery  projectiles,  and  tombs.  Proportionate  Increases  In  funding  will  be 
required  and  programed  In  FY  1984  and  beyond  to  sustain  the  impetus  of  this  effort  initiated  In  FT  1982.  Additionally,  mul- 
tlspertral  smoke  and  aerosol  screening  concepts  are  being  applied  to  deep  target,  and  ballistic  and  guided  munitions  sys¬ 
tems.  Toxicological  evaluation  of  candidate  Infrared  (IR)  and  multispectial  smoke  and  obscurant  agents  will  continue,  as 
will  cechnlcal  support  of  munitions  development  efforts  to  assure  low  risk,  efficient  designs,  and  scale-up  parameters  for 
the  weaponlzatlon  of  IVA  or  other  agents.  Efforts  will  continue  on  the  development  of  the  data  base  on  candidate  obscurants 
with  emphasis  on  environmental  effects,  screening  characteristics,  and  toxicity.  Work  will  also  continue  on  the  development 
of  new  Incapacitation  and  civil  disturbance  agents  which  are  effective  through  the  skin  as  well  as  via  Inhalation.  New  and 
Improved  methods  and  models  for  estimating  the  probability  of  Incapacitating  trauma  from  penetrating  and  blunt  Impacts  will 
continue  to  be  provided. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


ROTE 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Coapletlon 

Total 

Estimated 

Cost 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

7279 

18468 

14829 

Continuing 

Not  Applicable 

submission) 

5280 

20528 

7012 

Continuing 

Not  Applicable 

The  funding  Increase  of  $1999  thousand  In  FT  1981  and  $7817  thousand  in  FT  1983  is  the  result  of  an  Army  commitment  to  pro¬ 
vide  increased  funding  to  support  a  critically  needed  expansion  of  the  US  chemical  warfare  deterrent/retallatory 
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technological  base  In  order  to  counter  an  ever-increasing  Soviet /Harsau  Pact  threat.  The  funding  decrease  of  $2060  thousend 
in  FT  1982  Is  s  result  of  s  Congressional  decision. 

E.  (U)  OTHER  APPROPRIATION  F01PS:  Itot  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  This  prograa  supports  the  entire  Departaent  of  Defense  (DOD)  chealcal  tech¬ 
nology  investigations  In  the  following  areas:  (1)  Lethal  Chealcal  Agents /Weapons:  Encoapassea  applied  research  activities 
associated  with  physical  and  analytical  chealstry  of  potential  lethal  chealcal  systeaa;  exploratory  developaent  of  binary 
lethal  chealcal  agents  of  various  degrees  of  volatility  to  be  used  with  a  variety  of  aunltlon  types  with  a  resultant  capa¬ 
bility  for  air  or  ground  delivery  using  standard  and  advanced  weapons  systeaa;  and  applied  research  leading  to  an  under¬ 
standing  of  phenoaena  which  enhance  the  threat  and  effectiveness  of  these  agents;  (2)  Incapacitating  Chealcal 
Agents/Weapons:  Includes  searches  for  new,  aore  potent,  shorter  onset  tlae,  shorter  effects  duration,  percutaneously 
active,  and  very  safe  to  handle  lncapacltants;  developing  effective  aeans  for  exploitation  of  these  agents;  and  identifying 
the  physical  and  chealcal  characteristics  of  these  agents;  (3)  Chealcal  Coabat  Support  Systeas:  Includes  accelerated  search 
for  laproved  aultlspectral  saoke/obscurant  screening  aaterlals  and  delivery  systeas  to  cover  visual  through  alcrowave 
regions  of  the  electroaagnetlc  spectrua;  and  provides  for  large-area  screening  capability  with  alnlaias  logistics  burden. 

Also  Included  are  the  developaent  and  evaluation  of  new  chealcal  coa pounds  for  civil  disturbance  control  and  tactical 
irritant  agents,  developaent  of  concepts  for  their  use,  and  the  establlshaent  of  feasible  and  responsive  aunltlons. 

G.  (0)  RELATED  ACTIVITIES:  In  executing  the  Aray'a  executive  agent  responsibilities  as  assigned  by  DOD  Directive  5160.5,  \ 
investigations  under  this  project  provide  the  -.ssentlal  exploratory  effort  in  lethal,  incapacitating,  and  civil  disturbance 
control  agents  and  aunltlons,  saoke  and  aultlspectral  obscurant  agents  and  aunltlons,  and  the  total  technology  base  for  the 
entire  Departaent  of  Defense.  No  coaparable  work  is  done  by  the  other  Services,  and  coordination  is  aalntalned  with  then  to 
assure  provision  of  the  technology  essential  to  their  developaent  needs.  Close  coordination  is  aalntalned  between  the 
investigative  groups  to  preclude  duplicative  effort  through  joint  working  and  coordinating  groups.  Coordination  and  cooper¬ 
ation  la  aalntalned  with  the  international  coaaunity.  Related  technical  investigations  are  conducted  under  PE  6. 27. 06. A,  CB 

( Chealcal -Biological )  Defense  and  General  Investigations.  The  projects  provide  direct  technical  support  to  Prograa  Eleaents 
6.36. 15. A,  lethal  Chealcal  Munitions  Concepts;  6. 36. 27. A,  Coabat  Support  Munitions,  6. 36. 16. A,  Incapacitating  Chealcal 
Munitions  Concepts;  6.66. 10.A,  lethal  Chealcal  Munitions;  6. 66. 09. A,  Coabat  Support  Systeas;  and  6.66. 13. A,  Incapacitating 
Chealcal  Munltiona. 

H.  (U)  WORK  PERFORMED  BY:  Contractors  -  ASH  Stevens,  Inc.,  Detroit,  MI;  Batelle,  Coluabus,  OH;  Brunswick  Inc.,  Marlon, 

VA;  Southern  Research  Institute  International,  Blnainghaa,  AL;  Barnes  Engineering,  Stanford,  CT;  Aerodyne  Research, 

Burlington,  MA;  RAD  Associates,  Santa  Monica,  CA;  Rahtech,  Madison,  WI;  tme rican  Histological  Laboratories,  Bethesda,  MD; 
and  Stanford  Research,  Menlo  Park,  CA.  In-house  developing  organization  is  the  US  Army  Chealcal  Systeas  Laboratory, 

Aberdeen  Proving  Ground ,  MD. 
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I.  (U)  PROCRAM  ACCOMPLISHMENTS  AH)  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Over  the  paat  20  years,  a  variety  of  flame  and  incendiary,  lethal  chealcal, 

tactical  riot  control,  and  civil  disturbance  control  agent  munition  ayateas  have  been  developed  and  fielded.  To  enhance 
safety  and  security,  the  binary  concept  has  been  successfully  applied  to  the  developaent  of  two  artillery  chealcal  projec¬ 
tiles.  This  concept  is  also  being  applied  to  the  search  for  new  dual-purpose  agents  having  enhanced  percutaneous  and  inha¬ 
lation  effectiveness  and  in  the  design  of  extended-range  artillery  projectiles,  rocket  warheads,  and  aerial-delivered  munl- 
tlona.  A  continuous  effort  is  being  aade  in  the  search  for  new  lnteraedlate  volatility  incapacitating  agents  which  are 
effective  both  by  inhalation  and  by  absorption  through  the  skin.  Baaed  on  an  assessment  of  the  expected  threat,  a  high 
urgency  was  placed  on  the  developaent  of  new  nultlspectral  large-area  snoke /obscurant  ayateas.  A  five-year  prograa  was  ini¬ 
tiated  in  FT  1977.  All  US  standard  aaoke  formulations  and  numerous  foreign  foraulatlona  have  been  characterised  for  their 
screening  capabilities.  The  search  for  the  testing  and  evaluation  of  new  candidate  aaterlals  are  continuous  efforts.  Field 
characterisation  and  evaluation  of  candidate  materials  is  accomplished  during  an  annually  scheduled  Smoke  Week  where  both 
electro-optical  devices  and  amoke-obacurant  systems  are  employed  in  a  simulated  realistic  battlefield  environment.  Smoke 
programs  have  in  the  past  utilised  approximately  75  percent  of  the  dollars  allocated  to  the  Program  Element.  This  trend 
will  be  reversed  in  FT  1982,  and  a  near  equal  distribution  will  occur  in  subsequent  out years.  Accomplishments  during  FT 
1979  Included:  (1)  completion  of  exploratory  development  on  the  manportable  large-area  screening  system,  2)  continued 
development  on  two  Infrared  screening  agents  idilch  showed  good  potential  in  teote  Week  II,  (3)  demonstrated  that  the 
approved  training  agent  polyethylene  glycol  200  will  produce  a  good  smoke  screen  in  the  large-area  screenli^  system,  (4) 
characterised  several  candidate  obscurants  and  battle-induced  dust  for  spectral  attenuation  properties,  particle  else  dis¬ 
tribution  and  chealcal  composition,  (5)  added  methodology  for  munitions  expenditure  requirements  to  the  Snoke  Obscuration 
Model,  (6)  completed  construction  of  full-scale  8-lnch  projectile  reactant  chamber  and  conducted  tests  to  evaluate  reaction 
kinetics,  temperature,  and  stoichiometry  of  binary  reactions.  Results  of  the  chamber  tests  helped  resolve  the  cause  of  mal- 
ftsictlons  of  simulant-filled  XM736  binary  projectiles.  IXirlng  FT  1980  the  prograa  accomplished  the  following:  (1)  comple¬ 
ted  technology  support  for  the  XM736  Binary  VX  Projectile;  (?)  ..ejected  and  evaluated  binary  warhead  concepts  for  the 
Multiple  launch  Rocket  system,  81mm  binary  mortar  cartridge  *  2-inch  binary  mortar  cartridge;  (3)  initiated  toxicology 

studies  for  binary  Intermediates;  (A)  continued  bulk  mixing  and  developed  standards  for  new  binary  intermediates  for 

better  mtnltlon  evaluation  and  quality  control  and  starting  -  (5)  Initiated  remotely  piloted  vehicle  binary  concept 

evaluation;  (6)  finalised  the  design  of  high  flow  generation  fo  .  -.-area  screening  with  nultlspectral  smoke  agents;  (7) 
completed  modifications  to  the  Large-Scale  Decontamination  Device  (jet  Exhaust)  to  add  rapid,  large-area  amoke-generatlng 
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capability;  this  dual  capability  will  reduce  logistic  burden  and  provide  protective  cover  for  decontamination  operations; 

(8)  sixty  candidate  smoke  agents  have  been  characterized  and  nine  have  been  recommended  for  use  In  6.3  developments;  and  EA 
5752-fllled  XM76  Infrared  Smoke  Grenade  demonstrated  design  feasibility  of  that  concept  at  Smoke  Week  III.  During  FY  1981 
exploratory  development  on  binary  concepts  for  the  155mm  and  8-lnch  Intermediate  volatility  agent  (IVA)  projectiles  were 
completed.  Potential  dual-purpose  (Inhalation  and  skin  penetration)  chemical  agents  were  evaluated  with  an  emphasis  on 
their  adaptability  to  the  binary  mode  for  several  candidate  munition  systems  (e.g.,  missile  and  rocket  warheads,  drones,  and 
nodular  munitions).  A  search  continued  for  safe  reactive  simulants  for  binary  agents  and  practical  means  for  field  assess¬ 
ment  of  these  simulants  In  lieu  of  open-air  testing  of  toxic  agents.  New  Improved  nultlspectral  screening  compounds  and 
compatible  dissemination  systems  were  Investigated.  Smoke  aerosol  characterization  studies  were  continued  on  candidate 
materials.  Concept  formulation  for  Improved  Infrared  screening  munitions  and  the  initiation  of  concept  studies  for  bat¬ 
tlefield  smoke  elimination  were  accomplished.  Toxicity  evaluations  for  candidate  smoke  materials  and  an  evaluation  of  EA 
4923  as  a  potential  civil  disturbance  and  tactical  Irritant  were  conducted.  Studies  were  continued  to  evaluate  the 
effectiveness  of  EA  1834  as  a  percutaneous  Incapacitating  agent.  New  and  Improved  methods  and  models  for  estimating  the 
probability  of  Incapacitating  trauma  from  penetrating  and  blunt  Impacts  were  developed. 

2.  (U)  FY  1982-FY  1984  Program:  Exploratory  development  will  be  completed  on  the  binary  concept  for  a  chemical  war¬ 

head  for  the  Corps  Support  Weapon  System  and  a  lightweight  mobile  binary  lethal  agent  munition  system.  Investigations  will 
evaluate  potential  dual-purpose  lethal  agents  adaptable  to  binary  delivery,  weaponlzatlon  concepts  for  remotely  piloted 
vehicles,  alr-dellverable  mines.  Ground- launched  Cruise  Missile,  lightweight  portable  rocket  warheads,  and  extended-range 
artillery  projectiles.  Weaponlzatlon  concepts,  toxicology,  and  use  scenarios  for  potential  Incapacitating  agents  will  be 
studied.  Technology  base  studies  will  continue  to  evaluate  candidate  nultlspectral  obscurant  materials  with  an  emphasis  on 
environmental  effects,  toxicology,  elimination  techniques,  and  optical  characteristics.  New  methods  and  models  for 
estimating  the  probability  of  Incapacitating  trauma  from  penetrating  and  blunt  Impacts  will  be  developed.  Efforts  on  such 
systems  are  Incapacitating  air  scatterable  mines;  semlperelscent  lethal  agent  warhead  for  the  Corps  Support  Weapon  System 
(CSWS);  Incapacitating  agent  155mm  projectile;  various  chemical  fills  for  ground- launched  cruise  missile  (GICM)  and  remotely 
piloted  vehicles  (RPV);  lightweight  and  long-range  mortars,  etc.,  will  continue  and/or  be  lntltlated  In  support  of  Army 
and/or  trl -Service  requirements.  Evaluation  of  environmental  control  mechanisms  will  continue.  Weaponlzatlon  concepts, 
toxicology  and  use  concepts  for  new  Incapacitating  agents  will  be  studied.  The  prograa  employs  a  total  of  77  personnel:  66 
professional  and  11  support. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  primary  objective  of  aaoke  eapl oyaent  la  to  increase  the  effectiveness  of 

US  operations  while  reducing  the  vulnerability  of  US  forces.  Saoke /aerosols  can  be  used  in  self-protectl  n,  screening,  or 

‘'blinding"  the  eneay.  Typical  uses  of  saokes/aerosols  include:  denying  inforaatlon  to  the  eneay;  reduclr  the 
effectlvenesa  of  eneay  target  acquisition  devices;  disrupting  eneay  movement,  operations,  caaaand  control,  and  deception  and 
attenuating  potentially  disastrous  effects  of  nuclear  and  laser  weapons.  Current  munitions,  which  are  basically  of  World 
War  11  vintage,  adequately  attenuate  visible  and  near  Infrared  radiation.  The  usefulness  of  these  munitions  in  the  far 
Infrared  and  millimeter  portions  of  the  electroaagnetlc  apectrua  la  extremely  limited  or  nonexistent.  High-technology 
threat  systems  currently  fielded  or  estimated  to  be  fielded  by  the  mld-1990's  Include:  optically  tracked  wire-guided  anti¬ 
tank  missiles  (ATGM'a),  Infrared  and  millimeter  ATOM'S,  Infrared  target  acquisition  systems,  and  low-  and  high-energy /power 
laser  systems.  This  prograa  is  required  for  exploratory  development  of  smokes /aerosols  to  counter  the  proliferation  of  such 
threat  weapons  systems.  The  Army  has  been  designated  the  Executive  Agent  for  ROTE  of  smoke/aerosol  technology  for  the 
Department  of  Defense  (DOD).  As  such,  there  la  a  need  for  a  project  to  support  DOD -wide  requirements  in  smoke/aerosol 

development.  This  project  provides  the  only  source  for  such  support. 

B.  (U)  RELATED  ACTIVITIES:  In  executing  the  Army's  executive  agent  responsibilities  as  assigned  by  DOD  Directive  5160.5, 
investigations  under  this  project  provide  the  essential  exploratory  effort  in  smoke  and  aultlspectral  obscurant  agents  and 
munitions.  No  comparable  work  la  done  by  Che  other  Services,  and  coordination  is  maintained  with  them  to  assure  attainment 
of  the  technology  essential  to  their  needa.  Duplication  of  effort  is  precluded  through  joint  working  and  coordinating 
groups.  Coordination  and  cooperation  la  maintained  with  the  United  Kingdom,  Canada,  and  Australia.  Related  technical 
Investigations  are  conducted  under  Program  Element  6. 27. 06. A,  Chemical-Biological  Defense  and  General  Investigations.  This 
project  provides  direct  technical  support  to  Program  Element  6. 36. 27. A,  Chemical  Support  Munitions;  and  6. 46. 09. A,  Combat 
Support  Systems. 

C.  (U)  WORK  PERFORMED  BY:  Contractors:  Brunswick  Inc.,  Marlon,  VA;  Barnes  Engineering,  Stanford,  CT;  Cal span,  Buffalo, 
NT;  RAD  Associates,  Santa  Monica,  CA.  In-house  developing  organisation  is  the  US  Army  Chemical  Systems  Laboratory,  Aberdeen 
Proving  Cround,  MD. 


UNCLASSIFIED 


UNCLASSIFIED 


Project :  IA552 

Program  Element :  #6. 26. 22. A 

DOD  Hlselon  Areal  /5}j  -  Environmental  and  Life  Sciences  (ED) 


Title:  Smoke  end  Obscurant  Hunt t lone 
Title:  Chemical  end  Smoke  Muni t lone 
Budget  Activity:  /i  -  technology t 


PROGRAM  ACCOM  PLISMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  H81  and  Prior  Accomplishments:  During  FY  1981  and  prior  years,  exploratory  development  on 

amoke/obacurants  technology  wax  reported  under project  A554,  Chemical  Munltlona  and  Chemical  Combat  Support.  The  effort  haa 
aucceaxfully  characterized  the  Infrared  (IR)  screening  capabilities  of  a  large  number  of  materials  and  has  subsequently 
evolved  new  materials  and  techniques  for  practical  IR  screening*  One  of  the  key  results  of  the  work  has  been  In  defining 
the  appropriate  directions  of  material  search  and  In  determining  which  factora  can  lead  to  Improvement  of  aerosol  Influence 
on  electro-optical  probabilities.  A  system  for  explosive  dissolution  of  material  In  an  IR  screening  grenade  haa  been  auc- 
cesafully  accompllahed  and  the  Item  tranaferred  to  advanced  development.  Techniques  for  Improved  large-area  screening  have 
been  evolved.  Means  of  generating  practical,  safe  training  smokes,  usable  without  significant  toxicological  and  envi¬ 
ronmental  conatralnta,  have  been  found.  Kith  respect  to  toxicology,  both  short-term  and  long-term  data  have  been  establl- 
v  shed  on  existing  systems,  and  preliminary  means  have  been  Investigated  for  multlspectral  screening,  clearing  of  aerosols, 

•  and  for  methods  of  countering  battlefield  lasers. 


2.  (U)  FY  1982-FY  1984  Program:  During  FY  1982,  smoke/aerosol  efforts  will  continue  to  be  funded  as  a  part  of 

Project  A554.  In  FY  till  and  subsequent  years,  smoke/aerosol  efforts  will  be  funded  under  this  restructured  Project  A552. 
New  Infrared  (IR)  screening  materials  will  be  evaluated  considering  the  use  of  enemy  emitting  aerosols  In  contrast  to  the 
current  absorbing  aerosols.  Studies  will  be  completed  on  systems  for  an  IR  vehicle  engine  exhaust  and  techniques  Investiga¬ 
ted  for  an  IR  defeating  smoke pot .  Full-scale  efforts  will  continue  on  multlspectral  screening  and  means  of  advanced  laser 
weapons  defeat  and  smoke  elimination.  Infrared  systems  will  be  devised  for  projected  munitions  such  as  projectiles  and  mor¬ 
tar  rounds  to  provide  a  tactical  IR  obscurant  capability.  Acute  and  long-term  health  hazard  evaluation  of  systems  will  be 
generated.  Techniques  for  training  In  smoke  on  the  total  battlefield.  Including  IR  smoke  and  mixed  fires,  will  be  promul¬ 
gated.  Methods  for  Incorporation  of  multlspectral  screening  into  large-area  screening  systems  and  tactical  munitions  will 
be  In  vestlgated. 
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Project:  #A5S2 

Title: 

Saoke  and  Obscurant  Hunltlona 

Prograa  Eleaent:  #6. 26. 22. A 

Title; 

:  Chealcal 

and  Saoke  Munitions 

DOD  Mission  Area:  F322  -  Envlronaental 

and  Life 

Sciences  (ED) 

Budget  Activity 

:  #1  -  Technology  Base 

5.  (U)  Resources  ($  In  thousands): 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estlaated 

Actual 

Eatlaate 

Eatlaate 

Eatlaate 

to  Coapletlon 

Coat 

RDTE 

Funds  (current  requlreaents) 

Funds  (aa  shown  In  FT  1982 

0 

0 

5060 

5023 

Continuing 

Not  Applicable 

aubalsslon) 

- 

- 

- 

- 

Continuing 

Not  Applicable 

The  FT  1983  aubalaalon  la  the  first  aubalaalon  for  thla  project  and  repreaenta  a  restructuring  of  the  overall  PE.  During  FT 
1982  and  prior  yeara,  all  aaoke/obacurant  effort  na  funded  under  FE  6.26.22A,  Cheat cal  and  Saoke  Munitions,  Project  A554, 
Chemical  Hunltlona.  The  funding  requlreaenta  for  FT  1983  and  FT  1984  do  not  reflect  a  new  prograa  Initiative,  but  lnatead 
repreaent  a  apllt-out  of  planning  requlreaenta  reaultlng  froa  the  restructuring. 
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Ft  1983  R Pit  CONGRESSIONAL  DESCRIPTIVE  gtjgMKY 

Project:  tA 556  Tttle:  Chealcal  Munition; 

Prograa  Eleaent:  #6. 26. 22. A  Title:  Chealcal  and  Saoke  Munitions 

DOt)  Mellon  Area  7  #522  -  Envlronaental  and  Life  Budget  Activity:  #1  -  Technology  jagg 

Sciences  (Elp 

A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  effort  la  to  Identify,  characterise,  ayntheelee,  and  evaluate  the  prop- 
ertlea  ol  uncovered  and/or  discovered  chealcel  coa pound •  of  allltary  lntereat  which  aay  poee  a  potential  threat  to  the  OS 
defenalve  posture;  aaintaln  an  up-to-date  technology  base  In  support  of  chealcal  defense  Invest lgat Iona;  deteralne  and  eval¬ 
uate  the  toxlcltlea  of  agents  and  various  cheaieala  of  alsslon  Interest;  address  and  resolve  the  technology  knowledge  gaps 
reactive  to  agent  Interactions,  aethoda  of  delivery  and  dlasealnatlon,  and  the  envlronaent  In  which  It  la  eaployed  through 
Investigations  of  the  aechanlsas  that  control  the  operational  perforaance  of  chealcal  ayateas;  deteralne  the  potential  for¬ 
eign  chealcal  warfare  threat  and  vulnerability  and  Identify  the  needs  for  iaproved  US  capabilities;  evolve  lethal  and  Inca¬ 
pacitating  chealcal  agent/aunltlon  aystea  concepts  and  supporting  concepts  to  provide  a  credible  deterrent  and  retaliatory 
capability;  evolve  proceaslng  concepts  for  agents/lnteraedletes  in  support  of  lethal,  binary.  Incapacitating  and  riot  con- 

\  trol  areas  and  pursue  agent/aunltlon  concepts  through  feasibility  deteralnatlon.  This  effort  la  essential  to  obtain  parity 
and  keep  pace  with  Soviet  Initiatives  In  this  area  so  as  to  provide  a  credible  deterrent  to  Soviet  caployaent  of  chealcal 
weapons  and  a  punishing  retaliatory  capability  should  the  deterrent  fall.  In  addition,  this  provides  a  source  of  expertise 
to  assess  vulnerabilities  and  assist  the  Intelligence  coaaunlty  In  the  interpretation  of  their  efforts.  The  project  Is 
structured  to  accoapllah  the  Aray's  DOT  alsslon  for  chealcal  veaponlsetlon/exploltatlon,  and  represents  the  only  substantive 
prograa  of  Its  kind  In  the  Free  World. 

B.  (U)  BELATED  ACTIVITIES:  In  executing  the  Aray's  responsibilities  as  executive  agent  under  DOT  Directive  5260.5,  Inves¬ 
tigations  under  this  project  provide  the  essential  exploratory  efforts  In  lethal.  Incapacitating  and  civil  disturbance  con¬ 
trol  agents  and  aunltlons,  and  the  total  technology  base  for  the  entire  DOT.  Mo  coaparable  work  Is  perforaed  by  the  other 
Services,  and  coordination  la  effected  with  thea  to  assure  provision  of  the  technology  necessary  to  satisfy  their  requlre- 
aente.  Close  coordination  between  Investigative  groups  precludes  duplication.  Cooperation  and  coordination  are  aalntalned 
with  the  international  coaaunlty.  Belated  technical  Investigations  are  conducted  under  Prograa  Eleaent  6. 27 .06. A,  CB 
(Chealcal-Blologlcal)  Defense  and  General  Investigations.  The  projects  provide  direct  technical  support  to  Progrsa  Eleaents 
6.36. 15.A,  Lethal  Chealcal  Munitions  Concepts;  6. 36. 27. A,  Coabat  Support  Munitions;  6.37.16.A,  Incapacitating  Chealcal 
Munitions  Concepts;  6. 66. 10. A,  Lethal  Chealcal  Munitions;  6.66.09.A,  Coabat  Support  Syateas;  and  6.66. 13. A,  Incapacitating 
Chealcal  Munitions. 


UNCLASSIFIED 
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UNCLASSIFIED 


Project:  IA554  Title:  Chemical  Munitions 

Program  Element:  <6. 26. 22 .A  Title:  Chemical  end  Smoke  Munitions 

DOD  Mleeion  Areal  >332  -  Envlronaentel  end  Lite  Budget  Activity:  ll  -  Technology  ~Baae 

Sciences  (ED) 

C.  ;u)  WORKED  PERFORMED  W:  Contrectore  -  American  Histological  Laboratories,  Bethesda,  HD;  Stanford  Keeearch,  Henlov 
Park,  CA;  Aerodyne  Research,  Burlington,  HA;  Ash  Stevens,  Inc,  Detroit,  MI;  Batelle  Memorial  Institute  International, 
Coliabua,  OH;  Southern  Research  Institute,  Birmingham  AL.  In-house  work  is  performed  by  Chemical  Systems  Laboratory, 
Aberdeen  Proving  Cround,  HD. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (II)  FT  1961  end  Prior  Accomplishments:  Over  the  past  20  years,  a  variety  of  lethal  chemical  agent /munition  systems 
has  been  developed  and  HeIXaTT  To  enhance  safety  and  security,  the  binary  concept  has  been  successfully  applied  to  the 
development  of  two  artillery  chemical  projectiles.  A  binary  Intermediate-volatility  agent  (1VA)  was  selected  for 
weaponlsatlon.  Studies  to  expend  the  technological  base  were  initiated,  including  small-scale  laboratory  binary  chemical 
reactions,  warhead  concepts  for  Miltlple-Launch  Rocket  System  (M1RS),  binary  chemicals  toxicological  aspects,  etc.  Design 
analysis  and  static  tests  of  a  binary  ISSan  1VA  projectile  continued,  and  preparation  for  a  confirmatory  test  was  completed. 
A  preliminary  technical  data  package  (TDP)  was  completed  for  the  MLKS,  and  static  tests  were  conducted.  rellmlnary  con¬ 
cepts  for  e  binary  warhead  for  the  Corps  Support  Weapon  System  (CSWS)  were  developed.  A  multipurpose  artillery  projectile 
study  was  cemplsted.  Concepts  for  binary  alr-scatterable  mines  were  developed,  and  conccpts/effectlveneas  studies  for 
binary  payloads  In  various  missile/ rocket  warheads  were  conducted.  Engineering  development  of  the  XH736  VI-2  8-lnch  projec¬ 
tile  was  stopped  in  fevor  of  proceeding  with  the  binary  1VA  8-inch  projectile.  Two  approaches  to  providing  an  incapacitat¬ 
ing  agent  that  would  be  effective  by  Inhalation  as  well  as  percutaneously  were  pursued.  Binary  warhead  concepts  were  eval¬ 
uated  for  the  Sima  mortar  cartridge  and  4.2-lnch  mortar  cartridge.  Toxicity  studies  were  Initiated  for  binary  interme¬ 
diates.  Bulk  mixing  studies  were  continued,  and  standards  developed  for  new  binary  Intermediates  for  better  munition  eval¬ 
uation  and  quality  control.  Remotely  Piloted  Vehicle  (RW)  binary  agent  dissemination  concepts  were  initiated.  Potential 
dual-purpose  (Inhalation  and  skin  penetration)  chemical  agents  were  evaluated  with  an  emphasis  on  their  adaptability  to  the 
binary  node  for  several  candidate  munitions  systems.  Efforts  continued  to  find  safe  reactive  sltmlants  for  binary  agents 
and  practical  means  for  field  assessment  of  these  simulants  in  lieu  of  open-air  testing  of  toxic  agents.  The  evaluation  of 
EA4923  as  a  potential  civil  disturbance  and  tactical  Irritant  was  conducted.  Studies  were  continued  to  evaluate  the 
effectlveneaa  of  EA1834  as  a  percutaneous  Incapacitating  agent.  Hew  and  improved  methods  and  models  for  estimating  the 
probability  of  incapacitating  trauna  from  penetrating  and  blunt  Impacts  were  developed. 
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UNCLASSIFIED 


Project:  IA554 

Program  Element:  >6. 26. 22 .A 

DOD  Mission  Areal  H2]  -  Environmental  and  Life 


Sciences  (ED) 


Title:  Chemical  Munitions 

Title:  Chemical  and  Smoke  Mini t Ions 


2.  (U)  FT  1982-FT  198A  Program:  Exploratory  development  (XD)  will  be  completed  on  the  binary  concept  for  a  chemical 
warhead  for  the  Corps  Support  Weapon  System  (CSWS)  and  a  lightweight  mobile  binary  lethal-agent  munition  system.  Evaluation 
of  potential  dual-purpose  lethal  agents  (1VA)  adaptable  to  the  binary  node  of  delivery  will  be  expanded  and  accelerated. 
Application  of  IVA  technology  to  a  family  of  ground,  missile,  rocket  and  aerial-delivered  munition  concepts  wlfl  be  Investi¬ 
gated.  Manufacturing  processes  for  both  lethal  and  Incapacitating  chemical  agents  will  be  Investigated.  Technology  support 
to  advanced  development  (6.3)  and  engineering  development  (6.4)  programs  will  continue  to  be  enhanced.  Investlgatlona  will 
Include  weaponixatlon  potential  of  air-delivered  mines,  ground-launched  cruise  missile  (GLCM) ,  lightweight  portable  rocket 
warheads  and  extended-range  artillery  projectile.  Efforts  will  continue  on  a  155am  Incapacitating  agent  projectile,  various 
chemical  fills  for  remote  piloted  vehicles  (RFV),  lightweight  and  long-range  mortars,  etc..  In  support  of  trl-Servlce 
requirements.  Evaluation  of  environmental  control  mechanisms  will  continue. 


\ 


3.  (U)  Program  To  Completion:  This  is  a  continuing  program. 

4.  (U)  Major  Milestones:  Not  applicable. 


(U)  Ecsources  ($  In  thousands): 


FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

■DTE 

Funds  (current  requirements) 

7279 

18468 

9769 

11767 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

5280 

20528 

7012 

- 

Continuing 

Not  Applicable 

The  Increase  of  $1999  thousand  In  FT  1981  Is  a  result  of  reprograming  to  support  a  critically  needed  expansion  of  the  US 
chemical  warfare  deterrent/retalletory  technology  base.  The  funding  decrease  of  $2060  thousand  In  FT  1982  Is  a  result  of  a 
Congressional  decision.  The  funding  Increase  of  $2757  thousand  In  FT  1983  is  s  result  of  program  realignments  to  support 
expanded  technology  base  effort  In  chemical  warfare  deterrence/retallatlon.  It  must  be  noted  that  the  figure  of  $18468 
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nr  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa 

Eleaent : 

#6. 26. 23. A 

Title:  Joint 

Service  Saall  Aras  Prograa 

(JSSAP) 

DOD  Mission  Area 

:  #523  -  Engineering  Technology  (ED) 

Budget  Activity:  #1 

-  Technology  Base 

A.  (U) 

RESOURCES 

(PROJECT  LISTING): 

($  In  thousands) 

Total 

Project 

FT  1981 

PY 

1982 

FT  1983 

FT  198* 

Additional 

Eatlaated 

Nuaber 

Title 

Actual 

Estlaate 

Eatiaate 

Eatiaate 

To  Coapletlon 

Cost 

TOTAL 

FOR  PROGRAM  ELEMENT 

0* 

0* 

3706 

2113 

Cont lnulng 

Not  Applicable 

AH  21 

Joint 

Service  Snail  Area 

0 

0* 

3706 

2113 

Continuing 

Not  Applicable 

Prograa  (JSSAP) 

•FT  1981  and  FT  1982  effort  mi  a  portion  of  Prograa  Eleaent  #6. 26. 17. A,  Eire  Control  and  Snail  Caliber  Araaaenta 
Technology,  Project  fAH19,  Saall  Caliber  and  Plre  Control  Technology,  Tech  Area  A,  JSSAP.  Thla  new,  aeparate  Prograa 
Elaaant  #6. 26. 23. A,  JSSAP,  Project  #AH21,  JSSAP,  lnltlatea  In  FT  1983  for  thla  effort. 

E.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  A1TO  MISSION  NEED:  Thla  effort  provides  a  coordinated  prograa  for  the  exploratory 
deveiopaent  of  saall  atas  weapons  required  by  all  Services  In  aeetlng  the  current  and  future  battlefield  threat.  In  the 
face  of  new  and  changing  threats,  aalntalnlng  a  credible  capability  to  respond  effectively  at  any  level  of  conflict  requires 
continuing  advanceaent  of  the  saall  aras  technology  and  Its  supporting  sciences.  This  prograa  will  Insure  that  the  US 
fighting  aan  la  adequately  amed  on  the  aodern  battlefield. 

C.  (U)  BASIS  FOR  THE  FT  1983  ROTE  REQUEST;  Current  Saall  Aras  Weapon  Systeas  are  aging  and  are  baaed  on  outdated  technol¬ 
ogy.  Increased  capability  aust  be  pursued  because  of  the  high  probability  of  a  threat  nuaerlcal  advantage,  of  continuous 
technological  advances  In  threat  equlpaent,  and  because  of  continual  change*  In  our  operational  nodes;  l.e..  Rapid 
Deploynent  Force,  Military  Operatlona  In  Built-Up  Areas,  aoblle  aiaored  battlefield,  and  laproveaents  In  personal  protec¬ 
tion.  The  Joint  Service  Saall  Aras  Prograa  Manageaent  Coaalttee  provides  the  aechanlsa  to  assure  overall  haraonlsatlon, 
coordination,  and  control  of  thla  effort.  The  prograa  facilitates  consideration  of  diverse  joint  service  needs,  optlaua 
utilisation  of  Halted  resources  (funds,  facilities,  and  saall  atas  expertise  In  govemaent  and  Industry),  and  accurate 
prioritisation  of  tasks  to  beat  counter  threat  advances  and  changes  In  operation  nodes.  The  funds  will  provide  for  explora¬ 
tory  deveiopaent  of  the  Advanced  Coabat  Rifle  alternatives,  laproved  Individual  fire  control  for  effective  target 
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Program  Element:  #6. 26. 23. A  Title:  Joint  Service  Smell  Area  Program  (JSSAP) 

DOD  Mleelon  Areal  1523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

engagement,  high-performance  projectllee  for  light  armor  penetration,  lightweight  advanced  gun  mechanlame  for  more  veraatlle 
medium  and  heavy  claaa  machlneguna,  man-portable  grenade  launcher  with  aubatantlally  Improved  antlpereonnel  and  amor 
effecta,  and  epeclal-purpoae  weapons  and  ammunition. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thouaanda):  Not  applicable.  This  la  the  flrat  deacrlptlve  aweary 
for  thla  effort. 

E.  (U)  OTHER  APPROPRIATION  PONDS:  Not  applicable. 
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UNCLASSIFIED 


Program  Element:  >6. 26. 23. A  Title:  Joint  Service  Sael 1  Area  Program  (JSSAP) 

DOD  HI  salon  Areal  ^523  -  Engineering  Technology  (ED)  Budget  Activity:  il  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Joint  Service  Sull  Arms  Program  Management  Committee  mas  chartered  as 
directed  by  a  memorandum  from  the  Deputy  Under  Secretary  of  Defense  for  Research  and  Engineering  (Reaearch  and  Advanced 
Technology)  designating  the  Army  as  Executive  Agent  to  establish  exploratory  development/nonsyetem  advanced  development 
(6.2/6. 3A)  program  elements  and  program  funds.  The  Management  Committee,  chaired  by  the  Army,  has  a  voting  member  from  each 
ot  the  Military  Services  (Army,  Davy,  Air  Force,  Marine  Corps)  and  a  representative  of  the  Coast  Guard  (Department  of 
Transportation).  This  Joint  service  program  mss  created  to  provide  the  means  to  assure  that  there  la  no  duplication  of 
effort  in  small  ms  research  and  development  within  the  Department  of  Defense.  The  basic  approach  Is  to  uae:  Joint 
Service  Memorandum  of  Agreement,  Joint  Service  Science  and  Technology  Objectives,  Joint  Service  Operational  Requirements, 
frequent  meetings,  and  continuing  liaison  to  assure  complete  interservice  awareness  of  the  total  reaearch  and  development 
program  in  the  area  of  small  arms  and  related  technology,  and  also  provide  a  focal  point  for  contact  with  the  private  sec¬ 
tor.  This  effort  provides  exploratory  development  of  enhanced  performance  weapon  systems  for  small  operating  units  and 
Individual  combatants  of  all  services  In  concert  with  the  demands  of  the  modern  and  projected  battlefield.  Weapon  systems 
involved  are  all  types  of  small  arms  to  Include  Individual  and  crew-served  weapon  systems  used  to  defeat  existing  and  pro¬ 
jected  Improvements  in  body  armor  and  related  bard  targets  expected  on  the  modern  battlefield.  Also  under  this  project  Is 
the  development  of  low  signature  weapons.  Improved  Individual  fire  control  for  effective  target  acquisition  and  engagement, 
application  of  modern  llghtwelght/hlgh-strength  materials,  high-performance  light  armor  penetrators,  and  application  of 
newly  developed  weapon  technologies.  The  work  contributes  to  modernisation  of  this  class  of  weapon  system  leading  toward 
the  Immediate  objectlvea  of  sustainability  and  survivability.  The  program  addresses  deficiencies  and  shortcomings  In  cur¬ 
rent  small  arms  weapon  systems  being  Identified  In  ongoing  user  mission  analyses. 

G.  (U)  RELATED  ACTIVITIES:  This  effort  was  funded  through  FT  1982  under  Program  Element  #6. 26. 17. A,  Fire  Control  and 
Small  Caliber  Armaments  Technology,  Project  IAH19A,  Small  Caliber  and  Fire  Control  Technology.  This  program  la  also  related 
to  Program  Element  #6. 36. 07. A,  Joint  Service  Small  Arms  Program  (JSSAP),  Project  #D627,  Joint  Service  Small  Arms  Program. 

As  detailed  in  paragraph  F.  above,  the  Joint  Service  Small  Arms  Program  (exploratory  development  -  6.2/nonsystem  advanced 
development  -  6.3A)  was  created  to  provide  the  means  to  assure  that  there  la  no  unnecessary  duplication  of  small  arms 
efforts  within  the  Department  of  Defense. 

H.  (U)  WORK  PERFORMED  BY:  This  program  of  6.2  Exploratory  Development  la  under  the  management  of  the  Joint  Service  Small 
Arm  a  Program.  The  prime  ln-house  developing  organization  responsible  for  the  program  Is  the  US  Army  Armament  Research  and 
Development  Command,  Dover,  NJ,  with  other  major  efforts  at:  The  Naval  Weapon  Support  Center,  Crane,  IN,  Air  Force  Armament 
Technology  Laboratory,  Eglln  AFB,  FL. 
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Prograa  Element:  #6. 26.23. A  Title:  Joint  Service  Swell  Are*  Program  (JSSAP) 

DOD  Mission  Areal  /523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

I.  (U )  PROGRAM  ACCOMPUSMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Ac coapllshaenta :  This  la  a  new  start  supportive  of  the  Joint  Service  Saall  Area  Prograa 
(JSSAP).  Prior  work  was  funded  under  PE  6.i6.l7.A,  Project  AH19A. 

2.  (0)  FY  1982-FY  1986  planned  Prograa:  The  Advanced  Coabat  Rifle  (ACR)  coaponents  will  be  identified  through  bread¬ 
board  design  and  testing.  Such  coaponents  will  address  substantial  laproveaent  in  hit  capability,  target  defeat,  and  acqui¬ 
sition.  Advances  in  caselesa  aaaunltlon,  projectile  design,  and  gun  aechanlaa  will  be  applied  to  laproving  the  versatility 
of  aediun-  and  heavy-class  aachlneguns  to  engage  aodern  and  projected  threat  targets  at  extended  ranges.  Technology  base 
effort  will  be  established  to  addreaa  on  a  component  basis  alternative  projectiles,  high-performance  caseless  aaaunltlon, 
sighting/ranging,  and  materials  leading  to  capability  advanceaenta  in  lethality,  versatility,  hlt/klll,  range,  and 
individual  battlefield  survivability/ sustainability.  Special  weapon  needs  will  be  addressed  to  include  Improved  long-range 
sniper  effectiveness,  extended  range  grenades  with  antiarmor  and  structure  defeat  capability.  High-technology  areas  will  be 
assessed  for  revolutionary  breakthrough  in  such  areas  as:  liquid  propellants,  hypervelocity,  and  nonklnettc  defeat  devices. 
Final  work  will  be  completed  on  Personal  Defense  Weapon  special-purpose  aaaunltlon.  Approximately  eighteen 
professional-level  personnel  are  involved  in  this  prograa. 

3.  <l»  Program  to  Completion:  This  la  a  continuing  prograa. 


UNCLASSIFIED 


UNCLASSIFIED 

FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMRY 


Program  Element :  >6. 27. 01. A 

DOD  Mlaalon  Areal  TOT  -  Electron lea  A  Phyalcal 
Science*  (ED) 


Title:  Communication /Technology 

Budget  Activity:  >1  -  Technology  Baae 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Project 

FY  1981 

FT  1982 

FY  1983 

FY  198* 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  EUMENT 

8CST 

-75rr 

"971*- 

Mir 

Continuing 

Not  Applicable 

AH92 

Communication  Electronics 

8067 

75*5 

9719 

8931 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OP  EUMENT  AW  MISSION  WEED:  The  next  generation  of  evolving  weapon  and  fire  control  agates*  ha# 
urgent  need*  for  communication  capabilities  which  the  current  Inventory  of  fielded  equipment  cannot  provide.  The  heavy 
'  eaphaal*  of  digital  and  nixed  analog/dlgltal  data  In  thaae  ayatena  create*  aerloua  problen#  In  area*  of  Information  dlstrl- 
butlon,  signal  processing,  signal  quality,  electromagnetic  compatibility  (EMC),  propagation,  spectrum  management,  and  system 
Interoperability.  Only  the  application  of  new  technologies  such  as  fiber  optics,  millimeter  waves,  spread  spectrum,  data 
distribution,  and  very  high  speed  Integrated  circuits  (VHSIC)  will  begin  to  solve  these  problems,  Tlfcse  problems  cover  tac¬ 
tical  communications  needs  for:  Improved  mobility,  reliability,  and  surlvlvablllty;  reduced  vulnerability  to  enemy  elec¬ 
tronic  countermeasures  (ECK)  and  nuclear  blast  Impact;  reduced  coat  for  communications  security;  low  probability  of  inter¬ 
ception;  dispersed  command  posts  (CP);  and  communications  hardware.  To  support  the  combat  user,  the  tactical  cnmunlcatlons 
system  must  provide  rapid  operational  response  via  automated  message  and  voice  switches,  improved  teleprocessing  centers 
which  sutomatlcally  relay  data,  teletype,  voice,  and  facsimile  messages  from  the  sender  to  the  Intended  recelver(e).  This 
requires  terminal  devices  which  match  the  system  to  the  man  more  efficiently.  This  program  must  develop  the  required  tech¬ 
nologies  which  will  produce  affordable  systems  with  the  required  capabilities.  Explorstory  development  work  In  command, 
control ,  and  communication  (C3)  systems  Is  essential  to  develop  the  advanced  concepts  required  to  offset  enemy  manpower 
advantage*  through  effective  use  of  high-technology  systems.  This  work  also  provides  Input  for  the  continuing  Improvement 
of  current  and  near-term  system  capability  and  survivability.  This  work  must  also  develop  the  specialised  system  engi¬ 
neering  tools  and  assessment  methodologies  specifically  designed  to  enable  competent  and  decisive  analysis  of  competing 
high-technology  approaches. 
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Program  Element:  *6.27. 01. A 

DOD  Mission  Area:  *521  -  Electronics  4  Physical 
Sciences  (ED) 


Title:  Communication /Technology 

Budget  Activity:  #1  -  Technology  Base 


01)  BASIS  FOR  FT  1983  ROTE  BEQUEST:  Continue  the  development  of  the  allllaeter  wave  (MM)  wireless  coaaand  post  aystea 
for  survlvable  ccxaaunlcatlons  In  the  dispersed  CP.  Coaplete  the  aultlwavelength  fiber  optic  coupler  and  Integration  of 
this  nodule  into  Investigations  of  optical  systeas  using  wavelength  division  nultlplexlng  for  Trl-Tac  syateas.  Develop 
fiber  optic  cable  whose  fibers  ate  hermetically  coated,  nuclear  resistant,  low  loss,  and  have  long  ahelf  life.  Expand 
ln-house  expertise  in  all  phases  of  fiber  optic  testing.  Including  aechanlcal ,  envlronaental ,  and  optical.  Continue 
developaent  to  provide  laproved  counter-countermeasures  for  digital  alcrowave  radio  (DMR)  prograa.  Continue  support  to 
packet  radio  testbed  and  net  aanageaent  distribution  architecture  concepts.  Coaplete  wideband  propagation  aeasureaent  ays- 
t«  developaent  and  start  experlaents.  Continue  realtlae  frequency  aanageaent  work  for  field  uae.  Continue  optical  tele¬ 
phone  developaent  and  Integration  of  fielded  and  developaent  coaaunicatlon  systeas  Into  the  coaaunlcat Ions  systeas  design 
center.  Start  exploratory  developaent  of  frequency  hopping  aultiplexer  and  Electronic  Counter-Counteraeasure  Electronic 
Counter-Countermeasure  (E CO)))  for  High  Frequency  (HF)  radio.  Continue  developaent,  evaluation,  and  deaonatratlon  of  dla- 
trlbuted  processing  coaaand  and  control  (C2)  syateas  and  complete  functional  analysis  of  C2  subordinate  systeas  (CS2) . 
Coaplete  Installation  of  four  echelon  Army  tactical  frequency  engineering  syateas  (AFTES)  and  lapleaent  second  phase. 

Develop  ccaprehenslve  aodela/data  bases  and  Identify  resources  for  computer  modeling  in  the  survlvable  enhancement  area. 
Study  and  develop  alternative  for  presentation  aids  and  decision  graphics. 

D*  (0)  COMPARISON  WITH  FT  1982  ROTE  BEQUEST:  (S  In  thousands) 


ROTE 

Funds  (current  requirement) 
Funds  (as  shown  In  FY  1982 
submission) 


FY  1981 
8067 
8418 


FT  1982 
7545 
7567 


FT  1983 
97.9 
8975 


Additional 
To  Completion 

Continuing 

Continuing 


Total 

Estimated  Cost 
Not  Applicable 
Hot  Applicable 


The  decrease  In  FT  1981  was  the  result  of  general  programed  reductions.  The  decrease  in  FT  1982  la  a  result  of  application 
of  revised  civilian  pay  and  Inflation  pricing  Indices.  The  increase  In  FY  1983  will  peralt  expansion  of  the  urgently  needed 
Ptopagatlon/electromagnetlc  compatibility  technology  prograa  which  supports  all  developing  comaunlcstlons-electronlcs  ays- 
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Program  Element :  #6. 27. 01. A 

DOD  Mission  Areal  fS2l  -Electronics  A  Physlcsl 
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E.  (U)  OTHER  APPROPRUTIOH  FlUQS :  Hot  applicable. 
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ProRrm  Element :  #6. 27. 01.  A 

DOD  Mission  Ares":  #521  -  Electronics  A  Physlcsl 
Sciences  (ED) 


Title:  Communication/Technology 

Budget  Activity:  #1  -  Technology  Bsse 


F.  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  Automation  and  communication  are  rapidly  becoming  significant  facets  of 
slaost  every  Any  defense  system.  The  project  goals  are  to  provide  technologies  that  will  reduce  the  cost  of  development 
and  support  of  tactical  automation  and  communication  functions  and  to  accelerate  the  fielding  and  Improve  the  survivability 
of  all  Army  systems  In  which  automation  and  communication  play  major  roles.  Present  communications  technology  does  not  meet 
today's  Army  needs.  Problems  of  excess  weight,  size ,  power  drain,  cross-talk,  electromagnetic  pulse.  Electronic 
Countermeasures  (ECM)  threat  (both  passive  and  active),  reliability,  and  low  channel  capability  require  application  of 
advanced  technology.  The  approach  to  solving  these  problems  is  to  develop  new  methods  and  techniques  needed  for  future  Army 
Communication-Electronic  (C-E)  systems.  This  effort  requires  exploration  of  the  following:  fiber  optic  and  millimeter  wave 
(MHO  communication;  radio  wave  generation,  amplification,  and  modulation  for  line  of  sight  and  troposcatter ;  techniques  for 
handling,  multiplexing,  and  storing  Information;  electromagnetic  compatibility;  system  technology,  radio  i  «ve  propagation, 
net  communications  to  exploit  the  latest  state-of-the-art  with  emphasis  on  sntennas  snd  HF  communications;  pscket  radio  and 
related  technologies  for  the  evolving  Army  Digital  Distribution  System  (ADDS);  switching  technology  and  spectrum  optimiza¬ 
tion.  These  techniques  will  form  the  basis  for  system  snd  subsystem  design  for  effective  lntegrstlon  and  transition  plan¬ 
ning.  Successful  prosecution  of  the  alr/land  battle  depends  upon  a  high  degree  of  survivability  and  continuity  of  opera- 
tlons  of  C2  systems  which  will  be  addressed  by  concepts  developed  in  the  distributed  processing  area  of  this  program.  V 

Battlefield  spectrum  management  efforts  will  address  the  problems  of  mutual  Interference  which  Is  detrlmentsl  to  C3  In  the 
overcrowded  frequency  environment.  A  survivability  trade-off  data  base  will  permit  analysis  snd  validation  of  new  techni¬ 
ques  as  they  are  conceptualized.  Development  of  presentation  aids  snd  decision  graphics  methods  will  provide  commsnders 
with  Interactive  facilities.  These  will  reduce  their  paperwork,  increase  resctlve  speed.  Increase  decision  accurscy,  allow 
them  to  factor  in  judgemental  values  via  Interactive  modea,  and  give  them  the  capability  to  cope  effectively  with  the 
Increased  speed  and  soph' at lea t Ion  of  modern  warfare. 


G.  (U)  RELATED  ACTIVITIES:  This  program  provides  the  exploratory  development  needed  to  support  the  following:  Program 
Element  6. 37. 01. A  (Communications  Development),  Project  D246  (Tactical  Communications  Systems  Development),  and  Project  D437 
(Tactical  Commundatlons  Development);  Program  Element  6.37.23.A  (Command  and  Control),  Project  DI80  (High  Technology  Test 
Bed);  Program  Element  6. 47. 01. A  (Communication  Engineering  Development),  Project  D487  (Tactical  Hiltlchannel  Communications) 
and  Project  D488  (Tactical  Net  Radio  Communications);  Program  Element  2.80. 10. A  (Joint  Tactical  Communications  Program 
(Trl-Tac) ) ,  Project  D104  (Trl-Tac  Office),  Project  D107  (Mod  to  Army  Tri-Tac  Interface),  Project  DUO  (Mobile  Subscriber 
Equipment),  Project  D119  (Modular  Record  Traffic  Terminal),  Project  D222  (Automatic  Communications  Central  Office, 
AN/TTC-39);  Program  Element  6. 47. 79. A  (Joint  Interoperability  of  Tactical  Command  and  Control  Systems  -  JINTACCS),  Project 


1-194 


UNCLASSIFIED 


UNCLASSIFIED 


Prograa  Element:  #6. 27. 01. A  Title:  Communication /Technology 
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D309  (JI  NT  ACCS  Amy);  Prograa  Element  6.47. 12.  A  (US  Amy  Tactical  Command  ,  Control,  and  Coaaunlcatlona  Systena  Engineering), 
Project  D323  (Systems  Engineering  for  Amy  Tactical  C3  Syateas);  Prograa  Elenent  6. 32. 07. A  (Aircraft  Avionics  Equipment). 
Prograa  Eleaent  6. 11. 02. A  (Defense  Research  Sciences),  Project  AH48  (Con-  unicat  Ions  Research)  provides  the  basic  research 
support  for  AH-92.  There  Is  no  unnecessary  duplication  of  effort  within  the  Amy  or  Departaent  of  Defense.  Duplication  Is 
avoided  by  attendance  at  nllltary  and  scientific  conferences. 

H.  (U)  WORK  PERFORMED  BY:  Slgnatron,  Inc.,  Lexington,  MA;  Harris  Corp.,  Melbourne,  PL;  Hazeltlne  Corp.,  Greenlavn,  NT; 
Mitre  Corp.,  McLean,  VA;  SRI  International,  Menlo  Park,  CA.  Seventeen  other  contracts  will  be  awarded  during  FT  1983  with  a 
total  value  of  $5,601,000.  In-house  developing  organizations  are  US  Amy  Coaaunlcatlons-Electronlcs  Coooand ,  Ft  Monaouth, 

NJ ,  and  DOD  Electromagnetic  Compatibility  Analysis  Center  (ECAC),  Annapolis,  HD. 

I.  (U)  PROGRAM  ACCCHPUSHHEHTS  AW)  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Transitioned  the  long-haul  Fiber  Optic  (FO)  System  to  engineering 

development,  trsnaltloned  Millimeter  Have  (MtW)  multichannel  command  poet  radio  Into  advanced  development.  Developed  a  new 
prototype  MM#  radio  (tested  at  9th  Division  field  exercises,  Yakima,  WA) .  Developed  a  family  of  MW  mobile 
Intercept-resistant  radios  (MISR)  for  tank  platoon  communications  and  perfomed  joint  tests  with  Marine  Corps.  Started 
development  of  baseline  adaptive-tuned  covert  radios  for  communications  remotlng/dlspersal.  Fiber  Optic  Missile  System 
moved  to  advanced  development  and  was  successfully  tested  In  s  missile  at  Missile  Command  (MIC0M).  Alr-layable  F0  was  suc¬ 
cessfully  demonstrated  at  Fort  Campbell,  KT.  Started  tft>rk  on  digital  microwave  radio  which  will  meet  the  UHF  jamming 
threat.  Integrated  packet  radios  Into  the  Battlefield  Information  Distribution  System  (BID)  Corps-level  testbed  to  provide 
fleld/moblle  operation  and  completed  preparations  to  use  packet  radio  to  provide  data  distribution  for  Helbat-8  exercises  at 
Fort  Sill,  OK.  Continued  support  of  packet  radios  In  BID  Corps-level  testbed  for  operational  concept  development. 

Completed  first  phase  of  wideband  propagation  measurement  and  received  Industry  proposals  to  develop  wideband  propagation 
measurement  system.  Started  development  of  ground  network  communication  modeling  capability.  Conducted  preliminary  meas¬ 
urements  and  continued  analysis  of  spread  spectrum  Electromagnetic  Capability  (EMC)  with  tactical  narrowband  radios. 

Started  evaluation  of  lntrasystem  EMC  analysis  program  with  application  to  the  MI  tank.  Provided  EMC  guidance  to  project 
managers  (S1NCGARS,  JTIDS,  PUS,  PJH,  MSE,  etc.),  and  continued  work  on  QIC  standards.  Started  programs  In  tactical  antenna 
development.  Determined  that  advances  In  digital  technology  will  allow  for  high  data  rate  transmission  at  HF  and  optimum 
channel  selection.  Completed  the  design  assessment  for  HF  radio  communications.  Initiated  the  development  of  sn  ECCT1 
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capability  for  HP  radios,  and  started  work  on  the  aultleleaent  VHF  antenna  (transition  f row  6,1  development) .  Completed 
Initial  systems  architecture  concepts  document  for  distributed  processing  of  Command  Control,  and  Communication  (c3)  systems 
to  support  Cellular  Command  Post  and  Operational  Facility  CONOPS  Model .  Completed  software  design  for  Initial  demonstra¬ 
tion  of  cellular  CP  and  completed  analytical  model  of  the  air  defense  functional  segment  of  CCS 2-  Installed  AFTES  software 
and  first  of  four  USAREUR  ADP  systems  In  Germany,  Completed  Initial  study  of  Communications  Electronics  Operating 
Instructions  (CEOI)  automated  preparation,  distribution,  and  integration.  Completed  plan  to  Integrate  battlefield  spectrum 
facilities  with  Satellite-Automated  Frequency  Engineering  System  (SATFES),  and  performed  Initial  studies  to  Integrate  spec¬ 
trum  management  concepts.  Completed  technology  methodology  for  survivability  assessment  and  described  analytic  models  rela¬ 
ted  to  C3  survivability.  Completed  Initial  studies  on  specialty  distributed  antenna  strategies,  studied  variable  antijam 
(AJ)  concepts,  and  compared  various  Implementations  of  spread  spectrum  techniques  for  comparative  effectiveness. 

2-  (»)  FT  1982-FT  1984  Planned  Program:  Develop  a  family  of  Fiber  Optic  systems  which  will  reduce  reliance  on 

costly.  Electromagnetic  Pulse  ( S?)-vul nerable ,  heavy,  breakable  metal  cables.  This  includes  the  transitioning  of  wave¬ 
length  division  multiplex  systems  for  long-haul  and  local  distribution  into  advanced  development  and  intrusion-resistant 
systems.  These  systems  will  achieve  Interface  compatibility  with  Army  Tactical  Communications  Systems  (AIACS)  and  TRI-TAC 
equipment.  The  Millimeter  Program  will  develop  a  family  if  radios  snd  systems  (e.g.,  wireless  command  post)  to  Increase 
tactical  enmand  post  mobility/ survivability  and  reduce  visual/ Radio  Frequency  (RF)  signatures  and  provide  covert 
Jam-reelstant  battlefield  C3.  The  digital  microwave  radio  program  (DMk)  will  define  signal  methodology  and  hardware  (adap¬ 
tive  model)  to  provide  compatibility  between  the  DNR  and  higher  level  switching  equipment  under  ECM  conditions.  The  DHR 
program  will  also  Include  a  coding  technique  Investigation,  a  null  steering  antenna  development ,  a  system  design  effort,  and 
a  phased  array  antenna  development.  Develop  a  wideband  measurement  system  snd  conduct  propagation  measurements  for  UHF 
spread  spectrum  applications  tc  support  survlvsble  C3.  Continue  support  to  Packet  Radio  testbed  and  develop  concepts  and 
technology  for  an  Integrated  multiaccess,  secure,  near-realtime,  jam-reslstsnt ,  survlvsble  data  distribution  management 
architecture.  Investigate  new  concepts  for  spread  spectrum  low-probablllty-of -Intercept  (IPI)  techniques  for  application  to 
BID.  Complete  ground  network  communications  model  development  and  application,  and  start  frequency  band  selection.  Compete 
■Ullmeter  wave  electromagnetic  measurement  techniques  contract.  Continue  development  snd  field  evaluation  of  HF  frequency 
management . 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program,  with  regular  transition  of  portions  to  advanced  and 

engineering  development. 
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Program  Element :  >6.27.03.*  Title :  Col  bet  Survelllence ,  Target 
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DOD  Hlealon  Area:  >521  -  Electronics  and  Budget  Activity:  >1  -  technology  "Base 

Physical  Science  (febj 

A.  (0)  RESOURCES  (PROJECT  LISTING);  ($  In  thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

5097 

Till - 

1*1? - 

1833 

Continuing 

Not  Applicable 

DH93 

Combat  Surveillance, 

5097 

221 A 

2918 

4883 

Continuing 

Nbt  Applicable 

Target  Acquisition  and 
Identification 


B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AW)  MISSION  WED:  This  program  provides  the  technology  base  for  new  concepts  and 
advanced  systeas  for  the  solution  of  presently  unsolved  surveillance,  target  acquisition,  and  Identification  requlreaents . 
These  Include  developing  nodular  radar  componentry  to  reduce  site  and  cost  and  to  Increase  performance  and  reliability;  non- 
cooperative  battlefield  Identification  friend  or  foe;  radar  techniques  to  Identify  stationary  and  aovlng  targets,  penetrate 
foliage,  and  provide  an  all-weather  capability;  passive  acoustic  techniques  to  rapidly  locate  hostile  artillery;  and  Inte¬ 
grating  surveillance  and  target  acquisition  sensors  to  provide  fused  output.  It  also  Identifies  the  most  promising  alterna¬ 
tives  to  fill  existing  operational  gaps  In  the  Amy's  Integrated  surveillance,  target  acquisition,  and  Identification  capa¬ 
bility.  Exploratory  development  Is  performed  In  the  following  technological  areas:  Personnel  and  vehicle  detection  Identi¬ 
fication;  weapons  location;  detection  and  measurement  of  nuclear  radiation  and  burst! ;  and  the  Integration  of  surveillance 
and  target  acquisition  sensors. 

C.  (U)  BASIS  FOR  FT  1983  ROTE  REQUEST:  Results  of  ongoing  efforts  to  develop  lightweight,  modular  radar  componentry  ame¬ 
nable  to  low-cost  quantity  production  will  be  Integrated  Into  a  testbed  remotely  piloted  vehicle  radar  system  for  flight 
testing.  Work  will  continue  on  stationary  and  aovlng  target  detection  and  Identification;  noncooperative  battlefield  Iden¬ 
tification;  aultlatatlc  radar,  electronically  steerable  antenna  technology  for  Intelligence,  surve.  -  lance,  and  target  acqui¬ 
sition;  and  the  detection  and  measurement  of  nuclear  radiation.  Fabrication  of  prototypes  for  the  dosimeter  section  of  a 
miniature,  multipurpose  radlac  device  will  be  Initiated.  Testing  of  low-cost  prototype  radiation  doslmetera  and 
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radlacaeters  trill  continue.  Acquire  data  base  for  a  passive  acoustic  artillery  weapons  locating  system.  Data  Transmli 
efforts  have  been  dropped  since  the  technology  effort  Is  being  transferred  to  CECOM. 

D.  (0)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


Total 

Additional  Estimated 


FT  1981 

FT  1982 

FT  1983 

To  Completion 

Cost 

ROTE 

Funds  (Current  Requirements) 
Funds  (as  shown  In  FT  1982 

5097 

2214 

2918 

Continuing 

Not  Applicable 

submission) 

3588 

2617 

4590 

Continuing 

Itot  Applicable 

The  FY  1981  Increase  was  used  to  fund  a  Netted  Radar  Demonstration  at  Fort  Sill.  The  FT  1982  and  FT  1983  decrease  Is 
attributable  to  reprograming  to  higher  priority  Army  requirements. 

E.  (U)  OTHER  APPROPRIATION  FUIPS:  Not  Applicable. 
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f .  (U)  DETAILED  BACKGROUND  AND  DESCRIPT  ION:  This  project  funds  the  exploratory  development  performed  by  the  Combat 

Surveillance  anil  Target  Acquisition  laboratory.  Major  areas  are  reducing  radio  frequency  spectrum  requirements,  eliminating 
relays,  and  reducing  size,  weight,  and  cost;  development  of  radar  techniques  for  the  detection,  classification,  and  Identi¬ 
fication  of  stationary  nonfiring  targets  under  all  visibility  conditions;  development  of  radar  techniques  for  the  clas¬ 
sification  and  Identification  of  moving  targets  under  all  visibility  conditions;  development  of  lightweight,  low-cost,  com¬ 
mon  radar  modules  which  will  lower  life  cycle  coats  of  future  radar  systema  due  to  reality  In  logistics,  maintenance,  and 
training  requirements;  development  of  a  low-coat,  multipurpose,  tactical  radiation  measurement  device  which  will  perform  the 
functions  presently  requiring  several  separate  devices;  Investigation  of  noncooperative  battlefield  Identification  friend  or 
foe;  development  of  multistatic  radar  technology  to  enhance  sensor  coverage  and  survivability  on  the  battlefield  and  weapons 
location  technology  with  emphasis  on  a  passive,  automated,  linear  base,  acoustic  artillery  target  location  system  to  replace 
the  current  manual  system. 

G.  (U)  RELATED  ACTIVITIES:  Related  development  la  performed  by  the  Navy  and  Air  Force.  Work  Is  coordinated  during 
reviews  conducted  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering,  through  Interlaboratory 
visits  and  communication,  attentance  at  specialized  scientific  meetings  and  conferences,  lnterservlce  liaison,  technical 
reports,  and  the  Annual  Trl-Servlce  Radar  Symposium. 

H.  (U)  WORK  PERFORMED  BY:  In-house  work  Is  performed  by  the  US  Army  Electronics  Research  and  Development  Command  at  Ft 
Momouth,  HI,  and  at  Adelphl,  MD.  Contractors  Include  Georgls  Institute  of  Technology,  Atlanta,  GA;  RCA,  Princeton,  NJ ; 
Hughes  Aircraft  Company,  Culver  City,  CA;  Malibu  Research  Associates,  Santa  Monica,  CA;  Lincoln  laboratories ,  Bedford,  MA; 
Radlatlon  Measurement  Devices  Inc.,  Watertown,  MA;  Science  Applications  Inc.,  San  Diego,  CA;  and  Nuclear  Research 
Corporation,  Denvllle,  HI. 

I.  (U)  FROQtAM  ACCQMFUSBHEHTS  AW  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Prior  technological  efforts  have  resulted  in  or  contributed  to  type  clas¬ 

sification  and  procurement  of  the  AN/PPS-5,  AN/PPS-15,  AN/TPO-36,  and  AN/TPO-37  radars;  initiation  of  advanced  development 
of  the  Surveillance  and  Target  Acquisition  Radsr  for  Tsnk  Location  and  Engagement,  and  full-scale  development  of  the  Modular 
Integrated  Communication  and  Navigation  System.  The  feasibility  of  lightweight,  efficient,  low-cost  gallium  aresenlde  Ku 
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band  radar  transmitter/receiver  has  been  demonstrated.  Stationary  target  detection  and  classification  techniques  were 
successfully  demonstrated.  Demonstrated  feasibility  of  Identifying  moving  tracked  vehicles  by  analysis  of  doppler  frequency 
signatures.  Completed  development  of  hardware  for  noncooperative  Identification  of  hostile  aircraft  through  analysis  of 
radar  signatures,  and  Initiated  testing  with  Improved  HAWK.  Completed  assembly  of  low  probability  of  Intercept  ground  sur¬ 
veillance  radar,  utilizing  tilted  beam  antenna  and  coded  transmitter  waveform  and  ultra- low  lobe  antenna  preparation  for 
field  evaluation. 

2.  (0)  FY  1982-FY  1984  Program:  Continue  technological  support  to  ongoing  developmental  programs.  A  ground  radar 
testbed  will  be  cample tedand  tested  which  uses  solid  state  transmitter-receiver,  charge-coupled  device  radar  signal 
processor,  and  tllted-beam  antenna.  Vehicular-mounted  low-probabllity-of-lntercept  (1P1)  locators  will  be  tested  against 
emitter  locators  and  Jammers.  An  airborne  radar  testbed  will  develop  and  evaluate  technology  for  airborne  radars  such  as 
RPV,  SOYAS,  OV-1,  and  SEMA-X  to  Improve  target  detection.  Identification,  tracking,  and  acquisition  capabilities. 

Stationary  target  classification  efforts  will  emphasize  Improving  the  present  5-target  algorithms,  and  applying  them  to  both 
moving  and  stationary  targets.  Work  will  continue  on  temperature-stable  solid-state  ratemeter  detector,  and  stable  glass 
fiber  and  leuko  dye  gamma  dosimeters.  Feasibility  tests  of  multistatic  radar  hardware  will  continue.  Initiate  lnveatlga- 
tlon  for  acoustic  array  signal  processing  techniques. 

3.  (0)  Program  to  Completion:  Thla  la  a  continuing  level-of -effort  prograa. 
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Prograa  Eleaent:  #6. 27.04. A  Title:  Military  Environmental  Crltetle  Developeeot 

DOD  Mlealon  Areal  #522  -  Envlroimcntal  and  Life  Science*  (ED)  Budget  Activity:  >1  -  Technology  Baae 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Project 

Nuaber 

Title 

FY  1981 
Actual 

FY  1982 
Eatlaate 

FY  1983 
Eatlaate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Eatlaated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

2319 

2755 

2584 

3378 

Continuing 

Not  Applicable 

AF  25 

Military  Environmental 
Criteria  Developaent 

2319 

2755 

2584 

3378 

Continuing 

Mot  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  This 

prograa  vaa 

established  In 

FY  1977  to  provide  exploratory 

development  of  new  technology  In  aupport  ofthe  Project  Manager  for  Chaalcal  Demilitarisation  and  Inatallat'on  Reatoratlon. 
The  current  priority  eaphaai*  of  the  prograa  la  directed  toward  supporting  prevention  of  contamination  alt  itlon  froa  the 
Rocky  Mountain  Arsenal,  Denver,  CO,  and  providing  technology  support  to  the  treatment  o*  other  Installation^  determined  to 
have  contamination  probleaa.  The  technical  thrusts  of  the  prograa  are:  development  or  analytical  technique*  for  Identifi¬ 
cation  and  quantification  of  contaalnanta;  research  to  characterise  contaminants,  thru  .‘oxicltlea  and  provide 

data  for  the  developaent  of  technology  which  will  support  contaliaent/decontaalnet-pv  -Hurts  a'  AT* y  and  other  Departaent 
of  Defense  Installations  as  probleaa  are  Identified  and  reaedlal  action  plans  are  approved. 

C-  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  Requested  FY  1983  fund*  are  required  to  develop  analytical  aethodology  for  Identi¬ 
fication  and  quantification  of  contaalnanta  found  In  soil,  water,  process  disposal  facilities,  and  biological  tissues  In 
aupport  of  contamination  surveys  scheduled  at  eighteen  A ray  Installations;  to  perform  hasard  analyses,  toxicity  screens  and 
toxicological  studies  for  developaent  of  envlroiwental  levels  for  contaalnanta  moving  across  Army  installation  boundaries  or 
existing  at  facilities  scheduled  for  excesalng  action;  to  develop  soli  and  water  treatment  processes  to  eliminate  or  reduce 
the  concentration  of  contaalnanta  to  envlroimentally  acceptable  levels;  and  to  develop  technique*  to  decontaalnate  facil¬ 
ities  and  equipment  which  are  excess  to  Aray  needs. 
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D.  (U)  COMPARISON  WITH  FT  1982  ROTE  BEQUEST!  ($  in  thousands) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Coapletlon 

Total 

Estlaated 

Coat 

ROTE 

Funds  (current  requireaenta) 

2319 

2755 

2584 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 

subai salon) 

3075 

2763 

2900 

Continuing 

Not  Applicable 

In  FT  1981  the  decrease  of  $756  thousand  wi  due  to  reprograalng  to  higher  priority  Anay  prograaa. 

In  FT  1982  a  decrease  of  $8  thousand  is  due  to  the  application  of  revised  inflation  and  civilian  pay  pricing  Indices, 
In  FT  1983  a  decreaae  of  $316  thousand  la  due  to  reprograalng  to  higher  priority  An-y  prograaa. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Ibt  Applicable 
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T .  (U)  DETAILED  BACKCROU HO  AW)  DESCRIPTION:  Increasing  public  concern  and  national  Interest  In  the  environment,  coupled 
with  the  progressive  encroachaent  of  civilian  communities  to  the  borders  of  previously  Isolated  Any  Installations,  have 
created  growing  concern  about  the  potential  threat  posed  by  the  movement  of  ground  water  contaailnanta  to  the  borders  of  the 
Installations  and  beyond.  As  a  result  of  allltary.  Congressional,  and  public  Interest  In  such  contaalnatlon  at  Rocky 
Mountain  Arsenal,  direction  was  provided  by  the  Assistant  Secretary  of  the  Any  for  Installations,  Logistics,  and  Financial 
Management  (ASA(IUFM))  to  establish  a  comprehensive  prograa  for  correcting  the  total  Any  problea.  Responsibility  for  this 
program  was  assigned  to  the  Project  Manager  for  Chaalcal  Deallltarleatlon  and  Installation  Restoration  (PM  COIR),  and  a 
charter  was  approved  by  the  Secretary  of  the  Any  on  22  August  1975.  Effective  1  October  1978,  PM  COIR  was  redesignated  the 
US  Any  Toxic  and  Hasardoua  Materials  Agency  (USATHAMA).  An  overall  plan  of  approach  to  the  problea  was  developed  which 
Involves  three  principal  phases;  nasMly:  Installation  Asseasaent,  Technical  Systems  Developaent,  and  Decontamination 
Operations.  The  RDTE-funded  part  of  this  plan  applies  primarily  to  the  Technical  Systems  Developaent  phase.  The  other 
phases  of  the  plan  are  accomplished  with  Operations  and  Maintenance,  Any  (OMA)  and  Military  Construction,  Any  (MCA)  appro¬ 
priations.  The  technology  effort  consists  of  three  areas:  Analytical  Systems  Technology,  Contaminant  level  Criteria 
Developaent  (establishment  of  environmentally  acceptable  levels  of  tolerance  for  each  contaminant),  and  Decontamination 
Technology.  Technology,  efforts  are  toward:  establishing  acceptable  environmental  levels  for  concentrations  of  pollutants 
by  performing  chemical  and  toxicological  studies  of  Army-peculiar  pollutants  when  such  levels  are  not  available;  evaluation 
of  existing  technology  and  developaent  of  new  technology' as  necessary  to  control  migration  of  pollutants  and  providing  ana¬ 
lytical  methods  and  decontamination  technlquea. 

c.  (U)  RELATED  ACTIVITIES:  Conduct  of  the  Installation  Restoration  (IR)  Program  and  efforts  to  preclude  duplication  of 
effort  Involves  extensive  Interface  with  a  significant  number  of  other  Government  agencies.  These  Include:  the  Departments 
of  State,  Health  and  Human  Services,  Agriculture,  Transportation,  Interior,  US  Nuclear  Regulatory  Commission,  Environmental 
Protection  Agency,  Iktlonal  Academy  of  Sciences,  Department  of  Defense  (DOD)  Explosives  Safety  Board,  and  state  and  local 
governments,  (hi  23  July  1976,  the  Department  of  the  Army  was  designated  as  the  lead  service  for  the  compilation  and 
refinement  of  applicable  technology,  and  the  developaent  of  new  or  Improved  technology  and  criteria  or  standards  for  the  DOD 
Installation  restoration  prograa  as  It  relates  to  all  contamination.  Including  chemical,  biological,  and  radiological.  This 
mission  Is  the  assigned  responsibility  of  USATHAMA.  This  prograa  is  related  to  Prograa  Element  6. 27. 20. A,  Environmental 
Quality  Technology,  concerned  with  providing  technology  support  to  Army  efforts  to  comply  with  Federal,  state,  and  local 
pollution  control  requirements.  In  Hay  1981,  a  Memorandum  of  Understanding  was  signed  between  the  Department  of  the  Army 
and  the  Environmental  Protection  Agency  to  fonsalixe  cooperation  and  coordination  in  research  and  development  and  demonstra¬ 
tion  of  remedial  actions  for  clean-up  of  hasardous  and  toxic  materials. 
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H.  (U)  WORK  PERFORMED  BY:  In  FT  1983  approximately  10Z  of  the  funding  will  be  assigned  to  the  US  Army  Medical 
Bioengineering  Research  and  Development  laboratory.  Ft  Detrick,  Frederick,  MD,  for  toxicology  testing  of  chemical  contami¬ 
nants  leading  to  the  establishment  of  environmental  levels.  Approximately  30Z  of  the  dollars  will  be  assigned  to  the 
Chemical  Systems  Laboratory,  Product  Assurance  Directorate,  and  the  US  Any  Armament  Research  and  Development  Command, 
Aberdeen  Proving  Ground,  MD,  for  contractual  efforts  to  assist  in  developing  advanced  techniques  for  sampling,  analyzing, 
handling,  and  storing  contaminated  samples.  The  balsnce  of  the  ROTE  program  resources  (60Z)  will  be  used  for  development  of 
decontamination  process  technology.  It  is  estimated  that  approximately  90Z  of  the  total  program  In  FT  196  will  be  In  con¬ 
tracts;  3Z  will  be  assigned  to  Government  agencies  outside  the  Army,  and  7Z  will  be  used  for  ln-house  efforts.  Principal 
current  contractors  Include:  Environmental  Science  and  Engineering,  Inc.,  Gainesville,  PL;  Battelle  Laboratories,  Coliaabus, 
OH;  and  Engineering  Science,  McLean,  VA. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  This  progrsm  Element  was  established  In  FT  1977  to  prevent  hazards  to  the 

public  health  and  safety  from  contamination  migrating  off  DOD  Installations  to  surrounding  communities  and  from  release  of 
previously  contaminated  property  to  the  public.  The  program  Is  divided  Into  three  areas  of  emphasis:  (a)  Analytical 
Systems  (development  of  methods  to  determine  levels  of  trace  contaminants  in  soli  and  water);  (b)  Contaminant  level 
Criteria  Development  (determine  environmentally  safe  levels  of  chemical  contaminants  In  the  environment  and  subsequent  pre¬ 
sentation  to  the  regulatory  agencies);  (c)  Decontamination  Technology  (develop  systems  to  contain,  reduce,  or  eliminate 
contamination).  From  FT  1977  through  FT  1981  accomplishments  In  each  of  these  technical  areas  are  described  as  follows: 

(s)  (U)  Analytical  Systems:  Qualitative  analytical  techniques  were  developed  to  quickly  screen  contaminated 
watera  to  establish  a  baseline  of  compounds  present  on  an  Installation.  These  techniques  Include  gas  chromatograph/msss 
spectrometry  and  hlgh-preasure  liquid  chromatography.  Valid  quantitative  analytical  methods  were  developed  at  the  low 
detection  levels  required  by  environmental  standards  to  the  part  per  trillion  range.  A  Quality  Control  Program  was  establi¬ 
shed  and  Implemented  to  ensure  consistency  and  reliability  of  data  from  various  ln-house  and  contractor  laboratorlea. 

"Standard  Analytical  Reference  Material^"  traceable  to  the  National  Bureau  of  Standards  were  developed  for  contaminants  of 
concern.  To  date,  86  analytical  methods  and  67  standard  analytical  reference  materials  have  been  developed  In  direct  sup¬ 
port  of  the  Installation  contamination  surveys. 

(b)  (U)  Contaminant  level  Criteria  Development:  Environmental  levels  do  not  exist  for  many  contaminants  found 
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during  lnatallatlon  surveys.  The  Amy  Surgeon  General  hen  been  tanked  to  ecrean  tbeee  contaminant*  In  a  problem  definition 
study  and  select  specific  contaminant  c  cat  pounds  for  toxicological  studies  from  which  environmental  levels  can  be  recommended 
to  the  regulatory  agencies.  Problem  definition  studies  have  been  performed  on  65  contaalnanta  and  follow-on  toxicity  work 
waa  conducted  on  twelve  of  the  compounds  found  at  Mucky  Mountain  Arsenal  and  other  installations.  Environmental  levels  have 
been  recowaended  for  all  seven  compounds. 

(c)  (V)  Decontamination  Technology:  This  technical  araa  Involves  the  development  of  water  and  soil  treatment 

processes  for  large  areas,  secondary  waste  elimination,  subsurface  raster  management  techniques  and  control  of  contaminant 
transport  phenomena.  During  the  period,  a  pilot  containment /treatment  tyntam  man  Installed  and  operated  at  iocky  Mountain 
Arsenal.  This  system  consists  of  a  series  of  dewatering  wells,  a  1500-foot  bentonite  clay  barrlar  anchored  Into  an 
impermeable  strata  same  23  feet  below  the  surface,  a  granular  carbon  abaorptlon  systam,  and  a  aarlaa  of  recharge  wells. 
Contaminated  greundwater  la  removed  from  the  aquifer,  treated  and  than  reinjected  Into  the  aquifer  downs trama  of  the  bar¬ 
rier.  This  ayatem  has  successfully  processed  over  20  nil lion  gallons  of  contaminated  groundwater  since  lnatallatlon. 

Design  criteria  were  also  developed  for  a  system  to  Isolate  the  sources  of  contamination  at  Mocky  Mountain  Arsenal.  Mater 
treatment  studies  were  performed  Involving  both  organic  and  Inotganlc  removal  techniques.  Qreuulat  carbon  abaorptlon  and 
ultraviolet  oxonolysle  proceaaea  were  tested  using  wntsra  at  tha  tourcas  of  contamination  at  tacky  Mountain  Arsenal. 

Studies  were  performed  on  methods  to  remove  fluoride  from  groundwater  in  support  of  the  pilot  containment/ treatment  system 
at  bocfcy  Mountain  Arsenal.  Development  af forts  wars  conductad  to  Identify  treatment  methods  for  wastewater  lagoon  sediment 
contaminated  with  explosives.  Several  containment  and  groundwater  control  alternatives  ware  evaluated  sad  esaeesad  for 
iamedlete  application  to  Installation  probleaa. 

2.  (D)  n  1982  Program:  Increased  effort  la  being  directed  toward  tha  development  nf  analytical  methods  for  the  Iden¬ 

tification  and  quantification  of  approximately  7  chemical  c  cm  pounds  found  in  tha  soil ,  water ,  and  process  meats  disposal 
facilities.  Methods  for  extraction  and  preservation  of  samples,  aa  wall  aa  the  development  of  standard  analytical  reference 
materials  for  uae  In  laboratory  quality  control  and  aaaaurament  are  being  developed.  In  tha  Contaminant  level  Criteria 
Development  area,  problem  definition  studies,  toxicity  screening  and  follow-on  toxicity  atwdlas  are  being  performed  on  chem¬ 
ical  compounds  found  in  the  soil,  water,  process  waeta  disposal  facilities,  and  biological  tissues  at  tha  Army  installations 
undergoing  contamination  surveys.  Additionally,  7  candidate  compounds  are  undergoing  hasard  analysis  and  3  toxicity  screens 
are  being  conducted.  The  primary  development  effort  for  decontanlnatlon/conteinment  technology  is  involving  the  development 
of  a  treatment  method  for  explosive  contaminated  lagoon  sediment.  In  addition,  techniques  that  apply  In  situ  and  excavatad 
processing,  such  aa  soil  activation,  chemical  fixation  and  chemical  neutral last Ion /vegetative  uptake,  are  being  screened  for 


UNCLASSIFIED 
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Prograa  Elaenc  #6. 27. 04. A  Title:  Military  Environmental  Criteria  Development 

DOD  Mission  Ares'!  #522  -  Environmental  end  life  Sciences  (ED)  Budget  Activity:  #1  -  technology  fjjjjje 

applicability.  Methods  for  decontaminating  buildings  and  equipment  ere  under  evaluation  and  will  be  tested.  Water 
treataent  systeas  ere  being  developed  to  reaove  suspended  solids,  organics.  Inorganic  salts  and  aetala. 

3.  (U)  FT  1983  Planned  Prograa:  Analytical  aethods  will  be  developed  for  Identification  and  quantification  of  approx- 
laately  eight  additional  chealcal  compounds  found  In  soli,  water,  process  waste  disposable  facilities  and  biological  tissues 
of  organises  from  five  A  ray  Installations  scheduled  for  contaalnation  surveys.  In  addition,  developaent  of  analytical 
aethodology  for  detection  and  quantitative  analysis  of  degradation  and  process  byproducts  from  developaental  decontamination 
proceases  will  be  Initiated.  In  the  area  of  GontaalnanC  level  Criteria  Developaent,  problem  definition  studies,  toxicity 
screening  and  follow-up  toxicity  studies  will  be  continued  on  chealcal  compounds  found  In  soil,  water,  process  waste  dispo¬ 
sal  facilities  and  biological  tissues.  Some  5  new  compounds  will  undergo  haxerd  analysis,  five  toxicity  screens  and  one 
full-scale  toxicity  study  using  vegetation,  aaaaals,  wildlife,  domestic,  and  aquatic  animals.  United  laboratory  studies  of 
in  situ  containment /treataent  techniques  will  be  Initiated.  Water  treataent  studies  will  build  upon  the  technical  data  base 
froa  ongoing  comprehensive  surveys.  Building  and  equipment  decontamination  techniques  will  be  Investigated  in  the  labora¬ 
tory.  Treataent  systeas  will  be  field-tested  at  two  Installations.  Development  work  for  treating  explosive-contaminated 
lagoon  sedlaent  will  be  completed.  Number  of  personnel  supported  with  requested  FT83  funds:  professional  18,  support  2. 

A.  (U)  FT  1981  Planned  Program:  Analytical  methods  will  be  developed  for  the  Identification  and  quantification  of 
approximately  eight  cViemlcal  compounds  found  In  soil,  water,  process  waste  disposal  facilities,  and  biological  tissue  froa 
five  Army  Installations  scheduled  for  contaalnation  surveys.  Approxlaately  six  compounds  will  undergo  hasard  analysis,  one 
toxicity  screen,  and  one  full-scale  toxicity  study.  Preliminary  design  criteria  for  final  containment  or  treatment  measures 
resulting  from  five  environmental  surveys  will  be  finalised.  Field  and  pilot  water  treataent  studies  will  be  conducted  as 
Input  to  the  technology  base  development  for  contaminated  Installations.  New  decontamination  techniques  for  chealcal  agent 
or  explosive  contaminated  building  will  be  piloted.  In  situ  leaching  aethods  to  treat  contaminated  soli  will  be  Investiga¬ 
ted. 


5.  (U)  Program  to  Completion:  This  Is  a  continuing  prograa. 


UNCLASSIFIED 
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Program  Element:  <6. 27. 05. A  Title:  Electronic  end  Electron  Devices 

DOD  Mission  Areal  #511  -  Electronics  &  Physical  Budget  Activity:  fl  -  Technology  Base 

Sciences'  (1K7~ - -  -  - 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FT  1989 

Additional 

Estimated 

Number 

Title 

Actual 

Eatlma te 

Estimate 

Estimate 

To  Completion 

Costs 

AH9901 

TOTAL  FOR  PROGRAM  ELEMENT 
Elect  and  Electronic 

15135 

15275 

17725 

18613 

Continuing 

Not  Applicable 

Devices 

15135 

15275 

17725 

18613 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Thla  exploratory  development  program  In  electron  devices  and  rela¬ 
ted  materials  technologies  Is  resolving  critical  component  barrier  problems  which  are  preventing  performance,  cost,  site, 
weight,  and  reliability  Improvements  In  Army  electronic  equipment  to  meet  specific  enemy  threats.  This  project  will  provide 
required  Increases  In  electron  device  performance;  on  this  base,  critical  new  and  Improved  electronic  systems  concepts  are 
being  developed  to  provide  the  technological  superiority  of  our  forces.  Specifically,  the  program  encompasses  the 
development  of  selected  basic  electronic  building  blocks  which  pace  the  development  of  approximately  50  Army  systems  con¬ 
cepts;  included  are  Integrated  circuits,  solid  state  devices,  microwave  tubes,  power  sources,  millimeter  coaiponents,  fre¬ 
quency  control,  and  display  devlcea.  These  device  developments  are  directly  coupled  to  systems  objectives  in  electronic 
warfare,  night  vision,  communications,  avionics,  data  processing,  combat  surveillance  and  target  acquisition,  guidance  and 
fire  control,  navigation  and  position  location,  and  missile  technology. 

C.  (U)  BASIS  FOR  FT  1983  REQUEST:  The  FY  1983  program  In  electron  devices  Is  aimed  at  developing:  (1)  low-cost,  com¬ 
pact,  ruggedlxed  solid  state  transmitter/ receiver  components  for  99,  190,  and  220  GHz  millimeter  wave  radars  for  target 
acquisition,  detection,  tracking  and  terminal  homing  systems  for  penetrating  adverse  weather  and  battlefield  obscurants;  (2) 
higher  power,  coherent  220  GHz  transmitter  sources  (pulsars,  tubes,  duplexers)  for  Increased  angular  and  range  accuracy  for 
all-weather,  smoke  penetration,  target  acquisition  and  track  radar;  f>)  signal-processing  technology  to  provide  an  ECCM 
capability  In  data  links  for  the  Joint  Tactical  Information  Distribution  System  (JTIDS)  and  the  capture,  correlation,  and 
targeting  of  new  Electronic  Warfare  (EW)  threats;  (9)  hlgh-efficlency,  small-size  GaAs  FETs  and  InP  Gunn  devices  for 


UNCLASSIFIED 
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Program  Element:  #6. 27. 05. A  Title:  Electronic*  end  Electron  Devices 

DOD  Mission  Areal  #521  -  Electronics  A  Physical  Budget  Activity:  #1  -  Technology  Base 

Sciences  (ED) 

broadband  frequency  agile  amplifiers  for  secure  data  links  and  expendable  Jammers  and  broadband  llmltera  for  sensitive, 
burnout-proof.  Intelligence-gathering  receivers;  (5)  surface  acoustic  wave  devices  for  Intercept  receivers,  Jam-resistant 
data  links  and  Command,  Control,  and  Communications  systems  and  acousto-optic  devices  for  Intercepting,  sorting. 
Identifying,  and  locating  enemy  emitters;  (6)  high- rate,  hlgh-energy-denslty,  low-cost  nlckel-slnk  batteries  with  2-1/2 
times  the  energy  density  of  present  secondary  batteries  used  in  the  XM1  and  M60  tanka  and  the  Advanced  Attack  Helicopter; 
(7)  high  Jammed to- signal ,  efficient  Infrared  (IR)  aourcea  for  protection  of  Army  aircraft;  (8)  Increased  system  capabil¬ 
ities  through  technology  Insertion  of  advanced  signal  processing  and  memory  using  computer-aided  design  for  hybrid  and  mono 
llthlc  circuits;  (9)  affordable  high-precision  quarts  oscillators  for  frequency  synthesiser  references  and  clocks  In  secure 
nonjamauble  communications,  navigation  and  surveillance  systems;  (10)  Interactive  sunlight-legible,  low-power,  rugged,  hand 
held/manportable  vehicular  and  airborne  displays  required  for  timely,  effective  decisionmaking  In  automated  communications. 
Combat  Support  and  Program-Hide  Support  systems  and  transparent  graphic  displays  operable  directly  over  standard  Army  mapa 
automatically  displaying  realtime  communications,  electronic,  and  imagery  Intelligence  Information. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  BEQUEST:  ($  In  thousands) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 
Funds  (a*  shown  In  FT  1982 
submission) 

15135 

14309 

15275 

15298 

17725 

18236 

Continuing 

Continuing 

Hot  Applicable 

Not  Applicable 

UNCLASSIFIED 
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Program  Eleaent :  >6. 27. 03. A 

DOD  Mission  Areal  #521  -  Electronics  &  Physical 
Sciences  (ED) 


Title:  Electronics  end  Electron  Devices 
Budget  Activity:  tl  -  Technology  Base 


(U)  Funding  differences  between  Congressional  Descriptive  Sunaarles  submitted  last  year  (1982)  and  this  year  (1983)  are  as 
follows: 


1.  (U)  FT  1981  funding  Increase  was  applied  to  the  Amy's  Infrared  nlcrowave  prog  ran.  This  Is  an  Office  of  the 
Secretary  of  Defense  (OSD)  designated  Special  Interest  ltea. 

2.  XU)  ft  1982  decrease  results  from  Increased  efficiencies  and  general  Inflation  reductions. 

3.  (U)  FT  1983  decrease  Is  a  a  result  of  funding  being  directed  to  higher  priority  Amy  progress . 

I.  (U)  OTHER  AP PROPS IATION  FUNDS:  Not  applicable. 


UNCLASSIFIED 
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Program  Element:  #6. 27. 05. A 

DOD  Mission  Areal  7521  -  Electronics  4  Physical 
Sciences  (ED) 


Title:  Electronics  and  Electron  Devices 
Budget  Activity:  ^1  -  Technology  Base 


P.  (U)  DETAILED  BACKQ10UND  AMD  DESCRIPTION:  This  program  represents  the  Army's  prime  source  of  funds  for  solving  critical 
electronic  component  deficiencies  in  combat  equipment/systems.  The  program  developments  are  designed  to  insure  superiority 
of  our  combat  forces.  The  technological  gap  between  the  US  and  the  Communist  Bloc  has  been  closing  very  rapidly  over  the 
past  several  years.  It  Is  Imperative  that  the  funding  for  this  Program  Element  be  Increased  in  order  to  exploit  new 
breakthroughs  and  maintain  our  lead  In  key  device  technologies.  Specifically,  the  program  encompasses  the  development  of 
the  basic  building  blocks  of  all  electronic  equlpment/systema  Including  Integrated  circuits,  solid  state  devices,  microwave 
tubes,  power  supplies,  frequency  control,  display  devices,  and  the  development  of  electronic  materials  and  processing 
innovations.  Needed  for  these  development  objectives  are  devices  for  the  Army  that  are  economical  to  produce,  durable,  and 
simple  to  operate,  adjust,  and  maintain.  The  program  objective  Is  to  establish  cost  and  performance  feasibility  of  new 
device  concepts  by  extension  of  the  state  of  the  art  to  form  a  basis  for  advanced  system  development  and  higher  reliability. 

Device  feasibility  thereby  established  Is  basic  to  orderly  development  planning,  and  the  expanded  technology  base  provides 
systems  designers  with  the  necessary  new  technical  guidance  and  risk  assessments  to  configure  Improved  electronic  systems 
for  minimum  total  life  cycle  cost  of  ownership.  Such  coupling  is  provided  for  specific  system  needs  In  the  application 
areas  of  electronic  warfare,  night  vision,  communications,  avionics,  data  processing,  combat  surveillance  and  target  acqui¬ 
sition,  guidance  and  fire  control,  navigation  and  position  location,  and  missile  technology. 

c.  (U)  BELATED  ACTIVITIES:  Coordination  Is  achieved  with  other  government  agencies  through  the  Department  of  Defense 
(DOD)  Advisory  Group  on  Electron  Devices  (AGED)  and  the  Interagency  Advanced  Power  Croup  to  preclude  any  duplication  of 
effort.  Related  PE  6. 37. 42. A,  Advanced  Electron  Devices. 

H.  (U)  WORK  PERFORMED  BY:  The  Electronics  Technology  and  Devices  Laboratory  (ET+DL),  Port  Monmouth,  NJ.  This  Army  labor¬ 
atory  Is  scheduled  to  use  approximately  501  of  the  program  funds  contractually.  Principal  contractors  are:  P.  R.  Mallory, 
Burlington,  MA;  Watkins- Johnson,  Palo  Alto,  CA;  Radio  Corporation  of  America,  (RCA),  Burlington,  MA;  Somerville,  Camden, 
Princeton,  NJ;  TRW,  Redondo  Beach,  CA;  Hughes  Aircraft  Co.,  Fullerton  and  Torrance,  CA;  Northrop,  Roll  Meade,  IL;  EGkG, 
Salem,  MA;  Raytheon,  Waltham,  MA. 

I.  (U)  PROCRAM  ACCOM  PH  SM1ENTS  AND  FUTURE  PROCRAMS 

l.  (U)  PY  1981  and  Prior  Accomplishments:  In  FT  1981  the  program  was  very  successful  In  developing  critically  needed 
electronic  devices  which  will  Improve  the  Army's  capability  to  see,  track  targets,  and  communicate  on  the  battlefield. 


UNCLASSIFIED 
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Program  Element:  #6. 27. 05. A  Title:  Electronics  and  Electron  Device* 

DOD  Mission  Areal  #5^1  -  Electronics  A  Physical  Budget  Activity:  #1  -  Technology  Base 
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a.  (U)  Mlcrowave/Mllllmeter  Wave  Device  -  Started  development  of  20-40  GHz  efforts  to  Increase  power  output  2 
tlaes  to  provide  effective  Jaaualng-  Started  contract  for  new  low-cost  tubes  with  laproved  power  and  efficiency  for  PATRIOT 
and  FIRE  FINDER  program  improvements.  Developed  second-generation  prototype  Infrared  source  for  the  AN2-141  to  protect 
rotary-  and  flxed-wlng  aircraft  against  heat-seeking  alsslles. 

b.  (0)  Microelectronic  Device  -  Developed  4k  bit  militarized  memory  for  SINCCARS.  Developed  powerful  automated 
systems  for  low-cost,  fast-turnaround  design  of  custom  modules  for  Army  use. 

c.  (U)  Frequency  Control  -  Tactical  miniature  crystal  oscillator  delivered  to  Ground  Positioning  Systems  and 
SINCCARS  allowing  for  generation  in  a  Jamming  environment. 

d.  (U)  Tactical  Power  Sources  -  Second-generation  lithium  cells  demonstrated  for  high- power  laser  operation. 
Demonstrated  feasibility  of  hlgtr-capaclty,  first-generation  Nlzn  cells  for  Ml  tank  and  other  vehicles.  Started  contract  for 
development  of  a  thermopile  for  1.5kV  thermoelectric  generator  and  consolidated  support  unit.  Develop  high-frequency 
(SCKHz)  power  conversion  techniques  for  portable  displays. 


UNCLASSIFIED 
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Program  Element :  #6. 27. 05. A 

DOD  Mission  Area!  #521  -  Electronlca  &  Physical 
Sciences  (ED)  '  1 


Title:  Electronlca  and  Electron  Devices 
Bud ge t  Activity:  #1  -  Technology  Base 


(U)  FY  1982-FY  196*  Program:  Start  program  to  develop  low-cost  rugged  tied  94  GHz  transceiver  modules  for  terminal 
guidance  and  radar  systems.  Start  first-generation,  low-coat  140  GHz  trabsceuver  for  Command  guidance  and  all-weather  tar¬ 
get  acquisition  system.  Evaluate  reliability  of  semiconductor  nonvolatile  memories.  Complete  low-power  16k-blt  military 
■e—orY  Battlefield  Data  System  (BDS).  Develop  500  MHz  bandwidth  realtime  electronic  Intelligence  receiver  processor. 
Start  development  of  microprocessor-compensated  clock  for  extended  radio  silence  and  frequency  hopping  SIHCCAKS.  Start  con¬ 
tract  for  first  multicolor  computer  graphics  displays  for  distributed  battlefield  use.  Complete  failure  analysis  of  ultra 
high  speed  arrays  and  develop  hlgh-denalty,  high-speed  hybrid  microcircuits.  Demonstrate  lM-blt  bubble  memory  for 
TKAILBLAZER  11  and  start  modules  for  Ml  tank  fire  control  system.  Continue  program  to  enlarge  site  and  demonstrate  feasi¬ 
bility  of  second-generation  18-lnch  color  graphics  and  vtd»o  displays  for  tactical  system.  Pabrlcate  Initial  practical  man- 
portable  flat-panal  display  with  8  times  weight  and  size  reduction  and  32  times  poeer  reduction.  Demonstrate  18-lnch  touch 
Interactive  display  In  CECOM  terminal,  deliver  vibration-resistant  oscillator  to  Battlefield  Data  System  for  locating 
slow-moving  targets.  Develop  VLSI  hybrid  modules  with  fsult  detection  for  reliable  Eletronlc  Counter-Countermeasures 
(ECCM) .  Design  2AM-byte  bubble  memory.  Start  second-generation  ultra  low-cost  rugged  transceiver  nodules  at  94  GHz  for 
active  ordnance  and  missile  guldsnce.  Start  contract  for  a  95  GHz  eletron  beam  anpller.  Complete  20w,  20-40  GHz  and  begin 
4 (hi,  18-50  GHz  Jammer  module. 

3.  (0)  Program  to  Completion:  This  Is  a  continuing  program. 
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Program  Element:  #6. 27. 06. A  Title:  Chemical  Biological  Detente  and  General  Inveat lgatlona 

DOD  Hlsslon  Area:  1522  -  Environmental  4  Life  Sciences  (ED)  Budget  Activity:  *1  -  Technology  Base' 


A.  (U) 

RESOURCES  (PROJECT  LISTINC): 

($  In  thousands) 

Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
13169 

FY  1982 
Estimate 
22899 

FY  1983 
Estimate 
29589 

FY  1984 
Eatlmste 
48316 

Additional 

To  Completion 
Continuing 

Total 

Estimated 

Costs 

Not  Applicable 

A553 

Chenlcel/Blologlcal  (CB) 
Defense  and  General 

13169 

22899 

29589 

48316 

Continuing 

Not  Applicable 

Investigations 

B.  (U)  BRIEF  DESCRIPTION  Of  ELEMENT  AMD  MISSION  HEED:  The  Army,  as  the  Department  of  Defense  (DOD)  Executive  Agent,  has 
responsibility  for  conducting  a  Research,  Development,  Test  and  Evaluation  (RDTE)  program  coordinated  with  all  the  Services 
to  provide  the  essential  technology  base  upon  which  the  Services  can  develop  deterrent/retaliatory  chemical  warfare  and 
chemical  and  biological  defense  (CU/CBD)  systems  on  an  Individual  or  Joint  basis  to  meet  their  military  operational  needs. 
This  program  provides  the  lnterservlce  chemical/biological  (CB)  defense  technology  base.  Exploratory  Development  Is  conduc¬ 
ted  to  provide  the  technological  base  to  counter  the  threat  posed  by  potential  enemy  agents/munition  systems;  to  enhance  all 
aspects  of  physical  defense  Including  warning,  detection.  Identification,  decontamination ,  Individual  and  collective  protec¬ 
tion;  to  Investigate  chemical  compounds  of  military  Interest;  to  evaluate  protection  countermeasures,  avoid  technological 
surprise,  and  uncover  leads  for  new  simulant  agents;  and  to  study  training  agents  and  methodologies  for  the  training  of 
soldiers.  The  output  Is  knowledge  leading  toward  laproveaents  In  CB  defense.  This  knowledge  la  also  usable  In  advancing 
the  retaliatory  chemical  agents/munltlona  technology. 

C.  (0)  BASIS  FOR  FT  1983  RDTE  REQUEST:  The  program  will  Include  significantly  expanded  efforts  with  academia  and  Industry 
to  broaden  the  technology  base  required  to  support  chemical-biological  defense  materiel  requirements.  Specifically,  the 
program  will  Include  the  continuation  of  the  assessment  of  the  effectiveness  of  protective,  detection,  identification,  and 
decontamination  systems  against  all  threat  agents,  including  toxins.  In  the  Integrated  battlefield  environment.  Specific 
efforts  will  be  directed  toward:  continuation  of  exploratory  development  on  Innovative  means  of  chemical,  thermal,  and 
radiative  decontamination  as  well  as  mechanical  removal;  protective  masks,  garments,  and  gloves  that  provide  agent 
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Program  Element:  16. 27. 06. A  Title:  Chemical  Biological  Defense  and  General  InveBtlgatlona 

DOD  Mission  Area:  #522  -  Environmental  6  Life  Sciences  (ED)  Budget  Activity:  #1  -  Technology  Base 


resistance,  field  durability,  and  extreme  environment  operational  capability.  Additionally,  exploratory  development  will  be 
conducted  on  new  Innovative  detection  and  alarm  devices  to  improve  response  time  and  sensitivity  and  reduce  logistics  bur¬ 
den  . 


D.  (0)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 

Total 

Additional  Estimated 


FY  1981 

FY  1982 

FY  1983 

To  Conpletlon 

Cost 

ROTE 

Punds  (current 

requirements) 

13169 

22899 

29589 

Continuing 

Not  Applicable 

Funds  (as  shown 
subml salon) 

In  FY  1982 

11411 

22970 

14390 

Continuing 

Not  Applicable 

The  Increase  of  $1758  thousand  in  FY  1981  was  a  result  of  reprograming  to  support  the  enhancement  of  CB  defense  technology 
base.  The  decrease  of  $71  thousand  in  FY  1982  la  the  result  of  the  amended  budget  request  and  the  application  of  revised 
Inflation  Indices.  The$15, 199  thousand  increase  in  FY  1983  supports  the  required  enhancement  of  the  CB  defense  technology 
base  to  avoid  technological  surprise  and  assure  survivability  of  US  forces  on  a  chemical  battlefield. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Program  Element:  #6.27 .06. A  Title:  Chemical  Biological  Defense  and  General  Investigations 

BOD  Mlaalon  Area:  ^522  ~  Environmental  6  Life  Sciences  (ED)  Budget  Activity:  #1  -  Technology  Baae 

F.  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  This  program  supports  the  entire  Department  of  Defense  chemical  and  biologi¬ 
cal  defense  technology  base  and  ln-depth  exploratory  activities  in  the  development  of  a  broad  spectres  of  equipment  concepts 
for:  point  sampling  and  area  chemical  agent  warning  systems  and  detection,  sampling  and  Identification  equipment; 

Individual  and  collective  protection  against  respiratory  and  percutaneous  chemical  agent  hazards;  filtration  and  purifica¬ 
tion  of  air  and  water;  personnel  and  equipment  contamination  prevention  and  dercntaminatlon;  chemical  defense  training; 
Improvement  of  safety  In  military  chemical  industrial-type  operations;  airborne  biological  agent  sampling,  fractionation, 
and  concentration  for  point  sampling  and  area  scanning-type  agent  detection  and  alarm  systems;  physical  protection  against 
and  decontamination  of  biological  agents.  Program  also  Includes  investigations  supporting  both  defensive  and  offensive 
development  In  chemical  dispersion  and  dissemination  techniques,  chemical  agent  systems  process  chemistry  and  pilot  opera¬ 
tions;  and  searches  for  potential  chemical  agents  and  toxicology  of  chemical  agenta. 

C.  (U)  RELATED  ACTIVITIES:  Ho  comparable  work  la  done  by  the  other  Services.  Coordination  la  maintained  with  the  other 
Services  to  assure  provision  of  the  technology  base  except  unique  requirements  In  order  to  meet  their  advanced  and  engi¬ 
neering  development  needs,  adoption  of  Joint  Service  requirements  where  practicable,  and  preclusion  of  duplicative  efforts. 
Coordination  and  cooperation  Is  maintained  with  allied  countries  via  Data  Exchange  Agreements,  and  with  the  North  Atlantic 
Treaty  Organization  (NATO).  Related  technical  Investigations  are  conducted  under  Program  Element  6. 26. 22. A,  Chemical 
thmltlons  and  Chemical  Combat  Support.  The  technology  developed  under  Program  Element  6. 27. 06. A,  Chemical  Biological 
Defense  and  General  Investigations,  progresses  Into  Program  Element  6. 37. 21. A,  Chemical  Defense  Materiel  Concepts,  and  sub¬ 
sequently  Into  Program  Element  6 .67 .25 .A,  Chemical  Defense  Materiel. 

H.  (U)  HORK  PERFORMED  BY:  In-house  by  United  States  (US)  Army  Chemical  Systems  Laboratory,  Edgewood,  MD.  Contractors 
Include  Shock  Hydronamlcs,  Sherman  Oaks,  CA;  Honeywell  Corporation,  St.  Petersburg,  PL;  Ash  Stevens  Incorporated,  Detroit, 

Ml;  Batelle,  Co limbus ,  OH;  Brunswick  Corporation,  Marlon,  VA;  Southern  Research  Institute,  Birmingham,  AL;  Mine  Safety 
Appliance,  Pittsburgh,  PA;  Midwest  Research  Institute,  Kansas  City,  MO;  and  Bendlx  Corporation,  Towson,  MD. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  PYIMI  and  Prior  Accomplishments:  During  :978,  the  following  were  accomplished:  completed  exploratory 

developaent  (XD)  on  the  detector  kit  for  chemical  agents  In  water  and  the  Ionization  detector  which  enhances  the  sensing 
capability  of  the  MB  Chemical  Alarm  System.  Additionally,  the  feasibility  of  laser  remote  sensing  techniques  was  completed; 
and  conceptual  studies  for  simplified  collective  protection  for  field  shelters  and  residual  gas-life  Indicator  for  large 
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area  filters  were  completed.  In  FT  1979,  the  following  were  accomplished:  completed  exploratory  development  on  the 
decontamination  apparatus  for  vehicles  (DAV),  and  the  Automatic  Liquid  Agent  Detector  (A1AD);  completed  evaluation  of  the 
German  7-ton  decontamination  unit;  and  completed  construction  of  prototype  for  rapid  decontamination  system  (Jet  exhaust 
decontamination  system).  Exploratory  development  on  the  simplified  collective  protection  equipment  was  Initiated.  During 
FY  1980,  the  following  waa  accomplished:  (a)  completed  investigation  and  drafted  report  on  facemaak  filter  plugging  by  bat¬ 
tlefield  particulates;  (b)  completed  exploratory  development  of  simplified  collective  protection  equipment  and  transferred 
to  advanced  development  based  upon  approval  Letter  of  Agreement  (LOA);  (c)  completed  exploratory  development  on  Automatic 
Liquid  Agent  Detector  and  M8  Chemical  Alarm  Simulator;  (d)  established  feasibility  of  lonlxatlon  detector  for  small  handheld 
contamination  monitor  and  Jet  exhaust  techniques  for  large  scale  vehicle  decontamination;  (e)  continued  exploratory 
development  on  the  Advanced  Chemical  Agent  Detector  and  Alarm  with  emphasis  on  blister  and  nerve  agent  detection  as  well  as 
surface  surveillance  for  contamination  or  completeness  of  decontamination;  (f)  also,  continued  exploratory  develo;ment  of 
second  generation  remote  detection  ayatem  using  differential  absorption  and  scattering  laser  techniques  for  detecting  a 
broad  apectrui  of  agents  In  all  physical  atates.  In  addition,  the  search  was  Initiated  for  new.  Improved  protective  mate¬ 
rials  for  use  In  masks  and  overgarments  that  will  satisfy  requirements  for  operation  at  environmental  extremes,  resistance  V 

to  field  solventa,  and  durability.  The  FY  1981  program  Included:  (a)  completion  of  exploratory  develojment  (ID)  of  the 
Advanced  Chemical  Agent  Detector  Alarm  (ACADA);  (b)  Implementation  of  research  on  facemaak  filter  plugging  by  battlefield 
particulates;  (c)  completion  of  Investigation  of  the  flow  characterisation  and  measurement  of  thickened  liquids  to  describe 
their  behavior  In  defensive  and  deterrent/retallatory  systems;  and  (d)  continuation  of  Investigation  of  Innovative  means  of 
chemical,  thermal,  and  radiative  decontamination  techniques,  as  well  as  mechanical  removal  of  contamination.  Laser 
photolysis,  microwave,  and  hlgh-lntenslty  Infrared  are  examples  of  Innovative  decontamination  concepts.  Identification  and 
assessment  of  candidate  persistent  and  nonperslstent  training  and  trialing  simulant  agents  continued.  The  exploratory 
development  of  an  Improved  personal  decontamination  kit  was  Initiated.  Studies  were  initiated  on  charcoal  regeneration  con¬ 
cepts  to  Increase  useful  field  life  of  flltera,  overgarments,  and  other  charcoal-bearing  chemical  protection  materials. 

Studies  were  also  Initiated  to  evaluate  potential  threat  of  plugging  large  collective  protection  filters  by  battlefield  par¬ 
ticulates.  Number  of  personnel  supported:  professional  133;  support  65. 

2.  (U)  FY  1982-FT  1984  Program:  The  FY  1982  program  will  Include  significantly  expanded  efforts  with  academia  and 

Industry  to  broaden  the  technology  base  required  to  support  chemical-biological  defense  materiel  requirements. 

Specifically,  the  program  will  Include  Improvements  In  the  chemical  warfare  total  threat  model;  completion  of  the  Materials 
and  Design  Requirements  Handbooks  for  chemical  and  biological  contamination  avoidance;  completion  of  exploratory  develojment 
for  a  protective  mask  for  high  performance  aircraft,  vehicle  mounted  nuclear,  biological,  and  chemical  reconnaissance 
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system,  and  biological  agent  verification  kit.  Existing  aaterlals  will  be  evaluated  for  effectlveneas  agalnat  toxins  to 
assess  gaps  In  aaterial  and  data  to  counter  the  toxin  threat.  Existing  toxin  defense  technology  will  be  adopted  to 
Service's  requlreaenta .  Exploratory  developaent  will  continue  on  Innovative  aeans  of  chemical,  thermal  and  radiative  decon- 
taalnat ion  aa  well  as  aechanical  removal;  protective  aaterlals  for  masks,  gloves,  and  garments  that  provide  agent  resis¬ 
tance,  field  durability,  and  extreae  environment  operational  capability;  Identification  and  verification  of  candidate  per¬ 
sistent  and  nonperslatent  training  and  trialing  alaulants;  charcoal  regeneration  and  residual  life  monitors  to  Increase  use¬ 
ful  life  of  filters,  overgarments ,  and  other  charcoal-bearing  protection  materials.  Additionally,  exploratory  development 
will  be  Initiated  on  a  combined  nuclear,  biological,  and  chealcal  detectlon/alara  systea  to  reduce  the  logistics  burden; 
advanced  collective  protection  syateas  for  vehicles  and  shelters;  detector/alam  Integration  Into  combat  vehicles  for  auto¬ 
matic  sensing/ activation  for  collective  protection  equipment ,  potential  techniques  such  aa  nass  spectrometry,  plsoelectrlc 
crystals,  and  liquid  crystals  for  detection  and  Identification;  and  laser,  alcrowave,  Ion  mobility  spectrometry  and  photoa- 
coustlc  techniques  for  a  oew-generatlon  biological  alarm.  During  FT  1983,  the  effectiveness  of  protective  and  detection 
systems  against  all  potential  threat  agents.  Including  toxins,  In  trl-servlce  environments  will  continue  to  be  assessed. 
Exploratory  development  will  continue  on  new  Innovative  concepts  such  as  laser  photolysis,  microwave,  and  hlgh-lntenslty 
Infrared  for  decontamination;  differential  absorption  and  scattering  laser  techniques  for  remote  detection  and  monitoring; 
and  mass  spectrometry,  plsoelectrlc  crystals,  and  liquid  crystals  for  detection  and  Identification.  Identification  and 
assessment  will  continue  on  candidate  persistent  and  nonperslatent  training  and  trialing  simulants.  Exploratory  development 
will  be  completed  on  a  decontamination  station  kit  and  Improved  personnel  decontamination  kit.  In  FT  1984,  major  emphasis 
will  be  placed  on  new  or  novel  decontamination  concepts,  e.g.,  low  pressure  thermal  energy  rapid  decontamination  of  sorbed 
agents  In  lightweight  fragile  materials,  self  renewing  films  lrnprea cable  or  reacting  with  chemical  agents  and  photolnduced 
reactions.  Emphasis  will  continue  on  the  utilization  of  ionization  principles  In  detector  alarms  and  monitors  because  of 
the  high  nerve  agent  senal'lvlty  and  potential  sensitivity  of  other  agents.  Laser  applications  for  both  chemical  and  bio¬ 
logical  agent  detection,  decontamination,  and  monitoring  will  be  exploited.  New  Initiatives  In  Individual  and  collective 
protection  will  Include  carbon  fibers  research  to  provide  selective  permeation  of  air  and  agents,  aerosol  filtration  mechan¬ 
isms  of  fibrous  mats  and  use  of  Ion  exchange  resins  and  other  non-csrbonsceous  sorbents.  Efforts  will  continue  to  acquire 
safe  training  agents  with  maximum  elmularlty  of  response  to  new  agents. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FT  1981 

Actual 

3020 

FY  1982 

Estimate 

5750 

FY  1983 

Estimate 

<>830 

FY  1984 

Estimate 

¥962 

Additional 
to  Completion 
Continuing 

Estimated 

Cost 

Not  Applicable 

A855 

Topographic/Geodetic 

Technology 

5020 

5750 

6830 

8962 

Continuing 

Nc  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  Army  and  DOD  tactical  operation*  and  strategic  planning  require 
rapid  access  to  preclseposltlon,  azimuth,  and  elevation  data  and  to  descriptive  terrain  information.  The  Mapping  and 
Geodesy  Program  Investigates  and  develops  responsive  and  cost-effective  mean*  for  meeting  these  requirements.  Methods  and 
equipment  for  collecting,  processing,  displaying,  and  disseminating  geodetic,  topographic,  and  military  data  and  product* 
are  developed  within  this  program. 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  The  requested  funding  fot  FY  1983  la  required  to  continue  work  on  specific  needa 
of  the  Field  Army  and  the  Defense  Mapping  Agency.  Field  Army  need*  Include:  gyroscopic  aslmuth  device*  for  artillery  sur¬ 
vey  application,  low-coat  optical/ Inertial  techniques  for  rapid  position  determination.  Improved  nap  designs  and  production 
procedures,  and  terrain  analysis  focused  on  lntervlslblllty  and  mobility.  Defense  Mapping  Agency  needa  Include  the 
development  of  digital  and  interactive  techniques  for  Imagery  data  extraction  and  elevation  determination  and  the  use  of 
hybrid  electro-optical  and  digital  techniques  for  Imagery  data  extraction.  Defense  Mapping  Agency  (DMA)  also  requires  a 
high  order  positioning  and  gravity  determination  system  to  support  advanced  strategic  missile  systems. 
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0-  (U)  COMPARISON  WITH  FT  1982  ROTE  BEQUEST:  ($  in  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requlreaents) 

5020 

5750 

6830 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FY  1982 

sufaalseion) 

5020 

6058 

6924 

Continuing 

Not  Applicable 

Differences  between  the  FT  1982  aulaiission  and  the  current  request  are  as  follows:  In  FT  1982  a  decrease  of  $308  thousand 
is  a  result  of  recslculstlon  of  lnflstlon  and  civilian  pay  pricing  indices.  In  FT  1983  a  decrease  of  $96  thousand  is  due  to 
reprograning  to  higher  priority  Aray  requirements . 

E.  (U)  OTHER  AFPK0FK1ATI0H  FUNDS:  ($  in  thousands)  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Happing  and  Geodeay  Technology  Baae  Program  developa  new  or  Improved 
meane  for  rapid  acqulaitlon,  proceaalng,  and  dlaaeminatlon  of  poaitlonal  information,  mapping  data,  and  military  geographic 
Information.  End  ltema  directly  eupport  future  map  production  and  topographic  aupport  actlvltiea  affecting  atrateglc  and 
tactical  deployment  of  forcea  and  weapon*  ayatema.  The  program  covera  areaa  of  Geodeay  and  Point  Poaltlonlng,  Happing  and 
Geographic  Anal ya la ,  and  provldea  the  exploratory  development  portion  of  the  technology  baae  for  both  the  Army  and  Defenae 
Napping  Agency  (DMA).  Technlquea  and  equipment  developed  include:  (a)  Improved  poaltlon- location  data  for  long-range 
weapona  employment',  (b)  Improved  mapping  of  critical  world  areaa;  and  (c)  mapping,  Military  Geographic  Information  (MCI)  and 
terrain  analyela  for  Army  tactical  operatlona  to  include  contingency,  limited  war,  general  war,  and  reacue  operatlona.  The 
program  addreaaea  aclenca  and  technology  objective*  In  the  Army  Science  and  Technology  Objective*  Guide  (STOC). 

C.  (U)  BELATED  ACTIVITIES:  Thia  Program  Element  appllea  reaulta  of  baalc  reaearch  performed  under  Program  Element 
6. 11. 02. A,  Defenae  Baaaarch  Science#,  Project  B52C,  Mapping  and  Geodetic  Reaearch.  Both  the  Air  Force  and  Navy  have  related 
mlaalc n-orlented  reaearch,  which  1*  coordinated  with  the  Army'*  program  by  the  Defenae  Mapping  Agency  (DMA)  and  the  Under 
Secretary  of  Defenae  for  Baaaarch  and  Engineering  (USDRE) .  Advanced  and  engineering  development  of  technique*  and  equipment 
reaulting  from  thia  program  la  accompllahed  under  the  following  program  element*:  DMA  Program  Element  6. 37. 01. B,  Mapping, 
Charting,  and  Geodeay  Inveatlgatlon  and  Prototype  Development;  DMA  Program  Element  6. 47. 01. B,  Mapping,  Charting,  and  Geodeay 
Engineering  Development  and  Teat;  duplication  of  effort  la  avoided  by  annual  DOD  Apportionment  and  Budget  Review*,  IMA 
Technology  Baae  Review* ,  periodic  DOD  Topical  Revlewa,  and  technical  coordination  among  the  Service  reaearch  laboratorlea. 

H.  (U)  WORK  PERFORMED  BY:  Approximately  65Z  of  the  work  la  performed  In- ho use  at  the  US  Army  Engineer  Topographic 
Laboratorlea,  Ft.  Belvolr,  VA.  The  balance  la  performed  by  commercial  contractor*  or  other  government  agenclea.  Total  con¬ 
tracted  effort  for  FT  1983  will  be  $2,400,000.  The  major  contractor*  are:  Ampex  Corp.,  Redwood  City,  CA;  DBA,  Orlando,  FL; 
The  Analytical  Science  Corporation,  Reading,  HA;  SRI,  Menlo  Park,  CA;  and  General  Electric  Space  Dlvlalon,  Philadelphia,  PA. 
There  are  eleven  additional  contractora  with  contract*  in  thia  program  totaling  $1,100,000- 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accompliahmenta:  A  miniature  Gyro  Compaaa  waa  developed  to  provide  a  lightweight  lnatrument 

for  uae  by  Field  Artillery  Forward  Obaerver*.  A  Laser  Survey  Inatriment  for  low-vlalblllty  operation  waa  aaaemblad  and 
teat*  initiated.  Modification*  to  the  Inertial  Poaltlonlng  Syatem  were  determined  to  meet  the  Defenae  Mapping  Agency' a 
atrateglc  geodetic  requirement*.  The  Digital  Terrain  Analyela  System  waa  upgraded,  and  aoftware  for  preparation  of  terrain 
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analyst  a  production  installed.  Hardware  modifications  were  made  to  the  Digital  Image  Anal  ya  la  Laboratory  (DIAL),  and 
application  software  Installed  to  demonstrate  the  feasibility  of  interactive  digital  image  proceeslng  in  support  of  Defense 
Mapping  Agency  (DMA)  and  Army  needs.  The  Field  Exploitation  of  Elevation  Data  (FEED)  system,  which  provides  terrain  per¬ 
spective  views,  radar  masking,  and  flight  path  overlay  for  tactical  planning  and  operation  was  demonstrated  at  various 
military  installations.  Radar  parameters  and  lnstruaentatlon  for  a  Radar  Image  Analysis  system  have  been  determined  and  a 
Radar  Recognition  Testbed  defined.  Several  terrain  analysis  procedure  guides  were  prepared.  Hardware  and  software  modifi¬ 
cations  have  been  added  to  the  Computer-Assisted  Photo  Interpretation  (CAPIR)  to  provide  a  flexible,  versatile  research 
lnstruaent  to  support  the  Defense  Mapping  Agency  (DMA)  feature  extraction  Engineering  Development. 

2.  (U)  FT  1982 -FT  196 A  Program:  Complete  Exploratory  Development  of  a  Survey  Instriaent  foi  low-visibility  opera¬ 
tions.  Evaluate  the  Rapid  Geodetic  Survey  System  for  meeting  Defense  Happing  Agency  requirements  for  strategic  missiles. 
Evaluate  the  Variable  Geometry  Laser  Printer  and  define  parameters  and  capability  for  Advanced  and  Engineering  Development. 
Complete  Interface  of  Parallel  Transfer  Disk  to  Digital  Image  Analysis  Laboratory  and  develop  application  software  for 
interactive  digital  feature  extraction.  Design  system  for  Multi-Image  Automated  Photo  Interpretation.  Develop  initial 
knowledge  base  systems  for  Artificial  Intelligence  investigation.  Prepare  specification  and  cost  data  for  Advanced 
Development  of  an  Interactive  Terrain  Analysis  module.  Complete  additional  Terrain  Analysis  and  Synthesis  Guide. 
Investigations  to  define  positioning  and  attitude  components  for  self-propelled  weapons  and  combat  vehicles  will  continue. 
Development  and  testing  of  Interactive  techniques  of  digital  image  feature  extraction  will  continue.  Techniques  and  instru¬ 
mentation  for  Vertical  Obstruction  Data  Collection  will  be  defined  to  support  the  Cruise  Missile.  A  system  for  Multi-Image 
Automated  Photo  Interpretation  will  be  developed,  and  software  and  methodology  for  terrain  analysis  will  be  demonstrsted . 
Stsndards  for  electronic  display  symbols  will  be  published  and  integrated  into  prototype  field  system  development.  A  Radar 
Recognition  Testbed  will  be  assembled,  and  image  analysis  softwars  development  will  continue.  Several  guides  in  a  continu¬ 
ing  series  of  terrain  anal ya la  procedure  guides  will  be  prepared.  Guides  for  predicting  minefield  locations,  based  upon 
terrain  factors,  will  be  completed.  Personnel  supported  by  this  program  Include  66  professional  and  A  support. 

Positioning-  and  attitude-determining  modules  will  be  developed  and  tasted  for  application  to  self-propelled  weapons  and 
other  combat  vehicles.  Investigation  will  continue  in  the  development  and  testing  of  lntsractlve  digital  feature  extraction 
techniques.  Feasibility  of  a  Multi-Image  Automated  Interpretation  System  will  be  demonstrated.  Software  end  methodology 
will  continue  to  be  refined  for  terrein  analysis  application.  Terrain  graphic  display  and  presentation  in  s  tactical  opera¬ 
tion  mode  will  be  Investigated.  Vertical  obstruction  Data  Collection  investigation  will  be  evaluated  and  will  support 
Advanced  and  Engineering  Development  Instrumentation.  Radar  image  analysis  technology  will  be  evaluated  and  will  progress 
to  Advanced  and  Engineering  Development. 

3.  (U)  Program  to  Completion:  Continuing  program. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Title:  Night  Vision  Inveatlgatlona 
Budget  Activity:  ll  -  Technology  B.  »e 


Project 

Number 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 
Night  Vision  Investigations 


FY  1981 
Actusl 
12673 


FY  1982 
Estimate 
13134 


FY  1983 
Estimate 
14101 


FY  1984 
Eatlmate 
13934 


Additional 
To  Completion 
Continuing 

Continuing 


Total 

Eatlmated 

Costa 

Not  Applicable 
Not  Applicable 


B,  (U)  BRIEF  DESCRIPTION  OF  EIEHENT  AM)  MISSION  NEED:  The  Army  has  a  need  for  a  cost-effective  means  to  fight  during 
periods  of  darkness  and  limited  visibility  with  a  relative  combat  capability  that  Is  equal  to  that  of  day.  This  program 

element  supports  the  development  of  technology  to  ensure  the  United  States  (US)  maintains  Its  lead  In  the  ability  to  acquire  \ 

and  engage  targeta  under  all  battlefield  condltlona.  This  combat  capability  la  required  to  counter  the  threat  of  a  foe  who  l  L 
plans  and  tralna  to  continue  combat  operations  during  periods  of  darkness  and  limited  vlalblllty.  Using  advanced  technolo-  ' — 

gle»  and  new  concepta  In  the  field  of  electro-optics,  this  program  develops  new  techniques,  components,  and  devices  that 
will  result  in  significant  coat  reductions  and  performance  Improvements  for  night  vision  devices. 

C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  Funds  requested  provide  for  research  and  exploratory  development  to  Improve  per¬ 
formance  effectiveness,  aimpllfy,  anJ  reduce  life  cycle  costs  of  future  night  vision  systems.  Major  efforts  will  be  In  the 
areas  of  Vlslonlcs,  Thermal  Imaging,  and  lasera.  VISIOHICS  -  New  Initiatives  will  be  undertaken  to  develop  analytic  toola 
and  Image  evaluation  techniques  for  analysis  and  design  o l  new  families  of  autonomous  sensors.  These  models  and  the 
existing  models  for  man-ln-the-loop  systems  will  be  continually  Improved  to  include  new  technology  advances,  adverse  bat¬ 
tlefield  environmental  effects,  and  countermeasures  based  on  data  from  field  and  laboratory  experiments.  THERMAL  IMAGING  - 
Continue  to  develop  hlgh-denslty  detector  arrays  and  autonomous  target  enhancement  aids  which  will  double  the  viewing  range 
of  thermal  Imagers  when  operating  under  adverse  environmental  conditions;  e.g.,  fog,  smoke,  dust.  Develop  class  of  compact, 
low-cost.  Infrared  sensor  modules  for  self-guidance  and  terminal  homing  of  missiles  and  munitions.  IASER  -  Continue 
development  of  laser  sources  for  target  acquisition  and  Integrated  engagement  systems.  Includes  the  Integration  of  these 
laser  with  heterodyned  forward-looking  Infrared  sensors  to  form  an  all-weather  imaging  system,  as  well  as  new  precision 
laser  designator.  These  efforts  sre  pointed  toward  Improving  the  Army's  ability  to  acquire  and  engage  targets  under  all 
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UNCLASSIFIED 
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weather  conditions.  Continue  development  of  optical  countermeasures  as  a  means  of  denying  enemy  use  of  target  acquisition 
and  engagement  systems. 


(U)  COMPARISON  WITH  FT  1982  ROTE 

REQUEST :  ($ 

in  thousands) 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Eatlmated 

Cost 

ROTE 

Funds  (current  requirements) 

12673 

13154 

14101 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 

submission) 

10674 

13490 

15019 

Continuing 

Not  Applicable 

Increase  in  FT  1981  ($1999)  was  for  work  on  a  compartmented  project.  The  FT  1982  decrease  ($336)  reflects  the  application 
of  an  inflation  index  reduction.  Decreaae  in  FT  1983  ($918)  was  due  to  program  realignment  and  reprograming  to  higher 
priority  projects. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element :  <6. 27.09. A  Title:  Night  Vision  Investigations 
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р.  (0)  DETAILED  BACKGBOOND  AW?  DESCRIPTION:  The  total  effort  covers  exploratory  research  end  development  of  components, 
techniques,  man/machlne  models,  smart  sensor  models,  and  envlromental  data  bases  essential  for  both  significant  cost  reduc¬ 
tions  and  performance  improvements  In  night  vision  electro-optical  devices.  The  Visionlcs  prograa  Is  concerned  with 
development  of  system  performance  models,  tactical  effectiveness  models,  acquisition  of  data  bases  for  target  signatures  and 
sensor  field  performance,  and  establishment  of  new  techniques  for  specification  of  advanced  sensors.  The  performance  of 
sensors  used  In  target  acquisition,  surveillance,  navigation,  fire  control,  and  damage  aaseasaent  is  studied  ualng  analytic 
models.  Results  of  analytic  studies  are  used  to  recommend  optimum  sensor  designs  and  area  of  highest  payoff  of  R&D  dollar 
Investment  for  the  Army  in  sensor  development.  Models  are  used  to  portray  realistically  the  performance  of  the  various  sen¬ 
sors  on  the  active  battlefield  against  various  threat  weapons  systems.  These  models  Include  both  man-ln-the  loop  sensors 
and  new  advanced  autonomous  smart  sensors  operating  in  one  or  several  spectral  regions.  Par  Infrared  thermal  Imaging  tech¬ 
nology  la  directed  toward  fabrication  and  Initial  testing  of  second-generation  Forward  looking  Infrared  (FLIR)  Imagers.  A 
new  generation  of  high-performance  IR  sensors  Is  being  developed  which  uses  hlgh-denalty ,  Charge-Couple  Device  (CCD)  focal 
plane  arraya  (PPA).  This  FPA  aenaor  will  double  the  standoff  range  of  present  PLIRs  In  airborne  applications  and  greatly 
enhance  the  performance  of  combat  vehicle  FLIR  under  conditions  of  poor  visibility.  Increased  search  effectiveness  Is  pro¬ 
vided  by  automatic  target-cueing  and  Image  enhancement  provided  by  automatic  target-cueing  and  Image  enhancement  techniques. 
Large  two-dimensional  staring  focal  plane  arrays  which  use  CCD  signal  processing  to  electronically  scan  the  detector  array 
offer  significantly  Improved  system  sensitivity  while  reducing  mechanical  and  optical  complexity.  For  Lasers,  the  concept 
of  a  "common  module"  carbon  dioxide  laser  and  definition  of  a  family  of  compact  modular  elements  compatible  with  FLIR  Is 
being  developed.  Applications  of  this  laser  family  Include  Identification  Friend  or  Foe,  beamrlder  missile  guidance,  target 
designators,  and  wind  senaors.  Common  modules  and  Interface  elements  for  Interaction  with  a  FLIR  are  constructed  and 
tested.  Optical  countermeasures  are  being  developed  to  deny  the  enemy  use  of  target  acquisition  and  engagement  systems. 
Because  of  the  noncommercial  aspects  of  night  vision  and  electro-optical  technologies.  It  Is  essential  to  maintain  Internal 
research  and  development  ectlvlty. 

с.  O')  RELATED  ACTIVITIES:  Close  coordination  Is  maintained  with  the  Navy,  Air  Force,  and  Marine  Corps  to  avoid  dupli¬ 
cation  Through  the  Joint  Logistics  Commanders  (Army,  Navy,  and  Air  Force),  coordinating  groups  have  been  established  to 
ensure  that  maximum  use  Is  made  of  limited  assets;  e.g.,  the  Navy  is  developing  8-14  micron  second-generation  Infrared 
detectors,  tdille  the  Army  Is  developing  those  sensitive  to  3-5  micron  energy.  The  Army  has  responsibility  for  the 
Configuration  Management  of  the  first-generation  Thermal  Imaging  Common  Modules  used  by  all  Services.  In  addition,  an 
active  international  program  of  technical  cooperation  is  maintained  with  many  countries,  particularly  those  of  the  North 
Atlantic  Treaty  Organisation  (NATO)  and  the  Quadrlpertlte  countries  (America,  Britain,  Canada,  and  Australia). 


UNCLASSIFIED 
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H.  (U)  WORK  PERFORMED  BY:  Night  Vision  laboratory,  Port  Belvolr,  VA.  Representative  contractors  are:  Phllco  Ford 
Corporation,  Aeronutronics  Division,  (fewport  Beach,  CA;  Martin  Marietta,  Orlando,  FL;  Hughes  Aircraft,  Culver  City,  CA;  and 
Texas  Instruments,  Dallas,  TX. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Second-generation  Image  lntenslfler  tubes  have  been  developed  and  are  now 
In  production.  Gallium  arsenide  photo  cathode  technology  for  third-generation  lntenalflers  with  greatly  Increased  sensitiv¬ 
ity  and  reliability  has  been  developed  and  la  now  In  night  vision  goggles  in  Engineering  Development.  Programs  were  Initia¬ 
ted  to  develop  a  flat-panel,  helmet-mounted  display  for  use  by  helicopter  pilots,  and  a  miniature  camera  tube  for  possible 
use  In  Remotely  Piloted  Vehicles  (RPV's).  A  second-generation  Thermal  Imaging  program  to  demonstrate  high-denslty  detector 
focal  planes,  up  to  5000  detectors,  was  initiated.  A  second-generation  thermoelectrlcally  cooled  focal  plane  array  was 
developed  and  dmionatrated  for  a  new  clans  of  lightweight  thermal  weapons  sights.  Prototype  Thermoelectrlcslly  (TE)  cooled, 
staring  focal  plane  arrays  were  fabricated  for  possible  application  In  automatic  tracking  Imaging  for  smart  munitions  In  the 
mld-1980's.  Development  of  10.6  micron  laser  and  heterodyned  forward-looking  Infrared  systems  (FLIRs)  which  will  be  Inte¬ 
grated  Into  an  all-weather  target-sensing  system  was  Initiated.  In  the  Vlslonlca  area,  models  of  laboratory  and  field  per¬ 
formance  and  tactical  ef fectlveneaa  have  been  developed  for  Imaging  systems  operating  In  the  vlaual  through  far  Ik  spectral 
regions.  Including  the  effects  of  smoke  and  target  signature  variation. 

2.  (U)  FT  1982-FY  1984  Program:  Complete  development  of  second-generation  forward-looking  Infrared  (FUR)  with  Im¬ 
proved  performance  for  aircraft  mlsalle  and  combat  vehicle  application.  Continue  work  on  staring  thermal  Imagers  for  low- 
cost,  lightweight  system  requirements.  Initiate  rellablllty/produciblllty  program  for  Integrated  focal  plane  arrays. 
Continue  development  of  laser  sources  In  the  .5-3  and  3-20  micron  bands  for  target  acquisition  and  Integrated  engagement 
systems.  Continue  developamnt  of  Imser/Electro-Optlc  sources  for  target  acquisition  and  Integrated  engagement  systems. 
Continue  development  of  Optical  Countermeasures  (0CM)  as  a  means  of  countering  enemy  target  acquisition  and  engagement  sys¬ 
tems.  Complete  development  of  analytic  models  for  autonomous  systems,  especially  trackers  and  autocuers  operating  In  the 
visual  through  millimeter  wave  reglona.  Establish  Image  evaluation  facility  for  advanced  autonomoua  sensors  for  laboratory 
evaluation  and  specification  acceptance  of  such  devices. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Program  Element:  16. 27. 13. A  Title:  Tecticel  Electronic  Warfare  Technology 

DOD  Mission  Areal  1521  -  Electronic  and  Physical  Sciences  Budget  Activity:  II  -  Technology  Base 

Ted? 

A.  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

-555?~ 

Estimate 
T757 — 

Estimate 

Estimate 

To  Completion 
Continuing 

Coats 

Not  Applicable 

A042 

Tactical  Electronic  Warfare 
Techniques 

5702 

6505 

Continuing 

h  t  Applicable 

A904 

Tactical  Electronic  Warfare 

2852 

3202 

* 

Continuing 

Not  Applicable 

and  Intelligence  Techniques 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  program  supplies  the  exploratory  development  technology  In 
support  of  all  Army  Electronic  Warfare  (EM)  programs.  The  effective  use  of  EW  will  be  one  of  the  moat  Important  combat  mul¬ 
tipliers  on  the  modern  battlefield.  The  ability  to  reduce  the  enemy's  command  and  control  by  disrupting  his  communications 
and  to  protect  our  forces  from  detection  and  radar,  electro-optical,  and  Infrared  guided  weapons  may  spell  the  difference 
between  victory  and  defeat  In  any  future  conflict.  The  efforts  of  this  program  are  coordinated  with  the  intelligence  commu¬ 
nity  to  Identify  foreign  technological  advancements  and  develop  countermeasures  to  these  advancements.  The  rapidly 
Increasing  use  of  preclslon-gulded  weapons  necessitates  a  corresponding  effort  In  the  detection  and  countering  of  such 
threats.  Investigation  and  development  Is  continuing  to  Insure  that  the  latest  developmental  US  missiles,  communications, 
electronics,  and  night  vision  systems  will  function  satisfactorily  in  a  hostile  countermeasures  environment - 

c.  BASIS  FOB  FY  1983  REQUEST:  Continue  developments  to  protect  Army  aircraft.  These  Include  signal  processors  to 

Improve  radar  wsrnlng  capabilities,  devices  to  detect  techniques  for  detecting 

and  techniques  to  detect  the  on  antlalr  weapons.  Continue 
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-m 

developments  on  the  Air  Defense  Electronic  Harfare  System  (ADEUS),  which 

and  enhances  the  effectiveneaa  of  Any  Air  Defense  Systems.  Continue  development  of  miniaturised 
receiving  and  direction-finding  devices  which  will  substantially  reduce  weight  and  power  requirements.  Continue  signal 
sorter  development  for  use  with  radsr  jammers  and  conduct  testing  of  a  for  expendable  jammers. 

Expand  steerable  null  antenna  processor  technology  to  the  ranges.  Initiate  an 

program  to  defeat  Continue  to  defeat  by 

developing  an  advanced  signal  processor  with  complex  detection  and  recognition  algorithms,  developing  a 

completing  development  of  electronics  to  and  com¬ 

pleting  development  of  a  mobile  high  frequency  antenna  and  beginning  work  on  a 

Continue  efforts  to  exploit  receivers,  and  develop  jamming  techniques  for  . 

Continue  Improvement  of  the  by  lowering  the  frequency  capability  of  the  system. 

D.  COMPARISON  WITH  PT  1982  ROTE  REQUEST:  ($  In  thousands) 


Total 

Additional  Estimated 


FY  1981 

FY  1982 

FY  1983 

To  Completion 

Cost 

RDTE 

Funds  (current  requirements) 
Funds  (ss  shown  In  FY  1982 

8554 

9707 

Continuing 

Not  Applicable 

submission) 

8272 

9735 

* 

Continuing 

Not  Applicable 

Decrease  In  PY82  due  to  adjustments  to  Inflation  Indices.  Increase  In  FY81  due  to  Internal  reprograming  to  A904  to  conduct 
a  distributed  signal  processing  effort.  Decrease  In  FT83  due  to  reprograming  to  higher  priority  Army  projects. 

E.  (U)  OTHER  APPROPRIATIOH  FUNDS t  Not  Applicable. 
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HH 

F.  i  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  thla  program  la  the  exploratory  development  of  tactical 

electronic  warfare  (EW),  to  Include  electronic  countermeasures  (ECM)  and  electronic  counter-countermeasures  (ECCM)  techni¬ 
ques,  components  and  equipment  to  be  targeted  against  enemy  communications  and  noncommunications  systems  associated  with 
hostile  weapon  systems  and  units.  As  methods  of  communlcatlona/electronlca  become  more  sophisticated,  equipment  must  also 
became  more  sophisticated  If  we  are  to  adequately  counter  new  threats.  Technology  development  la  also  required  to  minimise 
the  total  cost  of  development,  acquisition,  and  operation  of  electronic  warfare  equipment. 


C-  00  RELATED  ACTIVITIES:  Thla  work  is  in  direct  support  of  program  elements  6. 37. 45. A  (Tactical  ESM  Systems),  6. 37. 55. A 
(Tactical  ECU  Systems),  6. 47. 45. A  (Tactical  ESM  Systems),  and  6.47. 50. A  (Tactical  ECM  Systems).  Work  on  the  development  of 
electronic  counter-countermeasures  (ECCM)  technology  supports  numerous  Army  electronics  systems  In  the  area  of  communica¬ 
tions  and  noncommunications.  Trl-Servlce  technical  efforts  in  electronic  warfare  receive  extensive  review  as  a  result  of 
participating  In  Joint-Service  Technical  Programs,  Electronic  Counter-Countermeasure  Workshops  and  Joint  Technical 
Coordinating  Groups  which  reduce  duplication  among  the  Services.  Coordination  is  alao  furthered  through  Trl-Servlce  prepa¬ 
ration  of  a  Technology  Coordinating  Paper  on  Electronics  and  the  annual  reviews  by  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  (USDRE). 

H.  (U)  WORK  PERFORMED  IT:  The  US  Army  Electronics  Research  and  Development  Command  (ERADCOM),  Adelphl,  MD,  consisting  of 
the  Electronic  Warfare  Laboratory  (EWL),  Fort  Monmouth,  NJ;  US  Army  Signals  Warfare  Laboratory  (SWL),  Warrant  on,  VA;  Office 
of  Missile  Electronic  Warfare  (OMEW),  White  Sanda  Missile  Range  (WSMR),  IM;  Harry  Diamond  Laboratories  (HDL) ,  Adelphl,  MD; 
and  Electronics  Technology  and  Devices  Laboratory  (ETDL) ,  Fort  Moiaouth,  NJ.  Supporting  efforts  sre  provided  by  the 
Letteman  Research  Institute,  Son  Francisco,  CA;  Naval  Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Teat  Center,  Point 
Mugu,  CA;  Air  Force  Avionics  Laboratory,  Wright  Patterson  Air  Force  Base,  OH,  and  Rome  Air  Development  Center,  Grlfflss  AFB, 
NY.  The  top  five  cont. actors  are  RCA  Corporation,  Princeton,  NJ;  Sanders  Associates,  Nashua,  NH;  Hazeltlne  Corp. , 

Creenlawn,  NY;  Farkln-Elmer  Corp.,  Wilton,  CN,  and  Scientific  Technical  Associates,  Arlington,  VA.  There  are  36  other  con¬ 
tractors  with  a  total  contract  value  of  $3207  thousand. 


Program  Element:  16. 27. IS. A  Title:  Tactical  Electronic  Warfare  Technolog 

DOD  Mission  Ares':  #521  -  Electronic  and  Physical  Sciences  Budget  Activity:  #1  -  Technology  Baae 

TED) 

I.  (U)  PROGRAM  ACCOM  PL1SWENTS  AMD  FUTURE  PROGRAMS: 


1.  PY81  and  Prior  Accomplishments:  In  the  area  of  survivability  and  vulnerability  Special  Chaff  has  been  fabri¬ 

cated  and  a  Chaff 

Measurements  were  conducted  on  the  aerodynamic  and  electromagnetic  properties  of  special 

Radar  warning  developments  including  testing  Radar  Warning  system  was  accomplished,  and 

development  of  a  radar  warning  receiver  subsystem  was  initiated.  The  subsystem  was 

Integrsted  with  the  AN/APR-39  for  testa.  Flight  tests  against  radars  were  conducted  uti¬ 
lizing  the  tilth  favorable  results,  dMOnstratlrig  a  definite  potential  for  use  against 

'radars.  Successful  field  testing  has  proved  the  validity  of  using  expendable  repeaters  In  Radar  Targeting. 

Radar  Jamming  sorter/ tracker  algorithms  were  developed,  and  analysis  of  actlve/passlve  decoys  was  Initiated.  Laser  efforts 
have  Included  completion  of  a  countermeasures  analysis,  and  decoy 

countermeasures  techniques  were  demonstrated.  Development  was  started  on  designed  to 

protect  US  Army  aircraft  from  Air  Defense  EU  System  (ADEWS)  threat 

analysis  and  effectlveneas/survlvablllty  measurements  were  completed,  and  the  ADEWS  prototype  was  successful  testing  against 

Efforts  were  Initiated  to  build 

_  -  and  develop  radio  frequency  (RP)  circuits  and  processing  of 

.  Wideband  preamps  for  were  fabricated  and  a  high-power  Jasuser  amplifier 

was  designed  utilizing  _  _  _ _ 

Initial  Investigations  In  the  ESN  area  daonstrated  the  feasibility  of 

A  continuous  wave  (CW)  heterodyne  recelver/transmltter 

has  been  developed  and  tested  to  define  limitations  of  Preliminary  antenna  design  concepts 

were  Investigated  for  both  broadband  transmit  and  Ultra  High  Frequency  (UHF)  antennas.  Developments  of  countermeasures  for 

were  started, 

contractual  effort  to  fabricate  a  demon¬ 

strated,  and  the  program  will  transition  to  advanced  developswnt  In  1982.  A  program  was  started  to  refine  techniques  to 
detect,  collect,  and  process  snd  complete  configuration  of  the  In- house  hlgh-denalty,  wideband 

recording  and  analysis  system.  Breadboard  models  of  the  best  antenna  and  matching  units  for 

were  developed  and  feasibility  testing  with  emphasis  on  spplications  conducted. 
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7-  EY  1962-FY  1986  Plsnned  Progrss:  The  Chaff  program  will  complete  the  study  and 

techniques  for  Improvement.  The  program  will  begin  In  EY83,  and  designs  will  be 

evaluated  in  EY8*.  The  assessment  of  will  begin  In  FYM.  Developments  to  Improve  missile  detection  will 

continue  with  a  Trl-Servlce  analysis  and  signature  and  atmospheric  measurements.  The. 

J  simulation  and  prototype  sensor  evaluation  will  be  done  in  EY84.  developments 

will  Include  construction  of  a  target  signature  data  base,  testing  of  a  warning  receiver,  and  modeling  of 

■n  warning  receiver.  The  warning  receiver  will  transition  to  advanced  development 

In  F/84.  A  (Subsystem  will  be  evaluated  In  FY82  for  use  In  Radar  Warning  Recelvera.  FY83  will  complete 

development  of  warning  receiver  techniques,  and  EY84  will  complete  the  braaaboardlng  of  new  signal 

processing  methods  for  radar  warning  recelvera  and  begin  the  testing  of  these  methods.  efforts  will 

Include  studies  of  advanced _  _  the  effectiveness  of  different  waveforms  and  modeling  of 

techniques  for  advanced  An  advanced  system  breadboard  will  be  developed  In  FY83,  and  a  model 

to  generate  complex  countermeasures  waveforms  will  be  developed  In  EY84.  In  FY82  the  advanced  analysis  will 

be  completed  and  Incorporated  in  the  engineering  development  program.  Development .of  a 

countermeasures  subsystem  will  begin  In  FY83,  and  development  of  a  countermeasures  system  against  , 
will  begin  in  EY84.  Approaches  to  countering  jrtll  be  determined  lp  FY8*.  The  Radar 

Jamming  program  will  continue  with  further  tests  of  the  The  Navy-d-veloped 

ALQ-99  Joiner  will  be  mounted  In  a  UH-1  helicopter  and  demonstrated  for  Army  use.  Development  of  hardware  and  -'ftware  to 
sort  and  track  will  begin  In  EY82,  and  In  FY83  the.  jammer 

will  be  tested  against  these  radar  types.  Development  of  countermeasures  agalns£ 
will  be  competed  In  FY84.  Development  of  optimised  electronic  countermeasures 

for  use  with  radar  Jammers  will  begin  In  FY82  and  transition  to  advanced  development  In  FY8*.  Development 
of  a  miniature  idll  begin  In  PY82  and  transition  to  advanced  development  In 

PY84.  The  communlcatlona  sys¬ 

tems  begun  in  1981  will  continue  through  the  period  with  brassboard  testing  In  EY84.  The  developments  started  In  FY81  of  a 
mlnlatur lzed/monollthlc  recelver/direction-f lndlng  (DE)  subassembly  and  a 

assembly  will  continue  through  the  period.  Integration  of  both  assemblies  Into  a 
for  range  testing  and  capability  demonstration  Is  scheduled  for  EY84.  The  program  to  develop  a  signal 
collection/analyses  processor  designed  to 

will  continue  through  the  period.  The  development  started  In  FY81  will 


Vm 


1-230 


Prograa  Element:  *6. 27. 15. A  Title:  Tactical  Electronic  Warfare  Technology 

DOD  Mission  Areal  #521  -  Electronic  and  Physical  Sciences  Budget  Activity:  ll  -  Technology  Base 

nn 

continue  with  the  goal  of  transitioning  into  developing  systeas  beginning  in  FY84.  Development  will  continue  on  distributed 
processors  with  the  addition  of  high-level  language  capabilities  using  a  new  bipolar  signal  processor  and  complex  signal 
detection  and  recognition  algorithms.  In  PY84  a  32-bit  microprocessor,  bubble  memory  and  flouting  point  slgnal-procesalng 
capability  will  be  added.  The  signal  processor  development  initiated  in  PY81  for  the  will  con¬ 
tinue  with  the  goal  of  developing  a  small  _  seeker.  Support  to  the 

effort  will  continue  and  antenna  developments  designed  to  develop  lightweight,  high  wave  antennas  with. 

will  continue.  High  frequency  and  very  high  frequency  antennas  will  be  evaluated  in  TY84. 
Developments  to  develop  a  jamming  capability  against 
will  be  initiated  in  FY82. 

3.  (U)  Program  to  Completion  This  la  a  continuing  prograa. 
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Program  Element:  #6.27. IS. A  Title:  Tactical  Electronic  Warfare  Technology 

DOD  Mlaalon  Areal  Hil  -  Electronic  and  Phyalcal  Sciences  Budget  Activity:  tl  -  Technology  Base 

A.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Improve  A  nay  Tactical  electronic  warfare  (EW)  capability  to:  (1)  Protect  both 

air  and  ground  forces  against  radar,  electro-optical  (EO)  and  Infrared  (IR)  honing  missile  threats,  and  radar  and  optically 
guided  weapons;  (2)  Intercept,  Identify,  locate,  target  and  counter  command,  control,  and  communications  (C3),  Data  Links, 
Intelligence,  surveillance,  and  target  acquisition  (ISTA),  Radar,  EO  and  IR,  as  well  aa  alsalles  and  other  weapons  by  aeana 
of  new,  adaptive  and  expandable  EH  techniques;  (3)  Reduce  vulnerability  of  friendly  communications  electronics  (CE),  and  mls- 
alle  systeas  to  hostile  EW  actions.  For  noncommunications  EH  the  approach  Is  to  develop  a  new  generation  of 
threat-caapatlble  equipment,  both  nodular  and  expandable.  This  equlpnent  will  peralt  deployment  In  high-risk  areaa  and  pro¬ 
vide  realtlae  mission  capabilities  while  circumventing  some  of  the  inherent  constraints  of  ground  operation  and  low  perform¬ 
ance,  constrained  airborne  platforms.  For  the  protection  of  combat  systems,  the  general  approach  Is  to  provide  warning. 
Jamming,  or  decoying  of  the  weapon  and/or  operator.  To  accomplish  effective  Jamming  against  the  new  radars  and  missiles 
which  contain  numerous  ECCM  festures,  will  be  developed.  Improved  decoys  will  be 

--^developed  which  will  deploy  rapidly  and  much  better  match  the  characteristics  of  the  protected  target  to  defeat 

schemes.  For  the  vulnerablllty/ECCM  area  the  approach  includes  development  of  ECCM  technology  for  communications, 
development  of  ECCM  technologies  for  combat  surveillance  systems,  and  development  of  EW  threat  technologies  for  use  in  EW 
missile  vulnerability  programs. 

#■  (8)  RELATED  ACTIVITIES:  This  work  is  In  direct  support  of  the  Program  Manager  for  Aircraft  Survivability  Equipment  and 

of  programs/projects  &. 37. 45.A/D905  (Tactical  Electronic  Support  Measures  (ESM)),  6. 37.45.A/D925  (Tactlcsl  Electronic  Harfare 
and  Intelligence  Command  and  Control  Systems),  6.37.55. A/D251  (Protective  Electronic  Warfare  EH  Equipment),  6.37.5SA/DK1A 
Expendable  Jammers),  6.37.18.A/D626  (Nonmisalle  Vulnerablllty/Susceptlblllty) ,  6.37.18.A/D267  (Missile  Susceptibility), 
6.37.55. A/DK12  (Division  Tactical  Electronic  Countermeasures  (ECU)  Systems),  6.37.55.A/DR13  (Non-Comnunlcatlona  ECU), 

6.47.45.  A/D906  (Tactical  ESM  Systems,  6.47.45. A/D926  Tactlcsl  Electronic  Warfare  and  Intelligence  Command  and  Control  Systems 
6.47.50.A/DL12  (Division  Tactical  ECM  Systems),  6/47/50. A/DL14  (Expendable  Jammers),  and  6.47.50.  A  /DL13  (Non-Communication 
ECM).  Triservice  technical  efforts  In  electronic  warfare  receive  extensive  review  as  a  result  of  a  participating  In  Joint 
Service  Technical  Programs,  Electronic  Counter-Countermeasure  Workshops  and  Joint  Technical  Coordinating  Croups  which 
eliminate  duplication  among  the  Services. 
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C.  (U)  WORK  PERFORMED  BY:  The  Electronic  Warfare  Laboratory  (EWL),  US  Army  Eleetronlca  Reaearch  and  Development  Command 
(ERADCOM),  Fort  HoiaoutV  NJ,  la  the  in-house  developing  organization  reaponalble  for  thla  project.  The  top  five  contractora 
are  RCA  Corp. ,  Burlington,  HA;  Sandera,  Nashua,  NH;  Perkin  Elmer,  Wilton,  CN;  Hazeltlne  Corp,  Greenlawn,  NT;  and  Ceorgla 
Inatltute  of  Technology,  Atlanta,  GA.  There  are  11  other  contractors  with  a  contract  value  of  $2 517  thousand. 


D.  (0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 


1.  FY81  and  Prior  Accomplishments:  In  the  area  of  survivability  and  vulnerability  Special  Chaff  has  been  fabri¬ 

cated  and  a  Chaff 

Measurements  were  conducted  on  the  aerodynamic  and  electromagnetic  properties  of  special 

Radar  warning  developments  including  testing  Radar  Warning  system  was  accomplished,  and 

development  of  a  radar  warning  receiver  subsystem  was  initiated.  The  Laser  Warning  Receiver  subsystem  was 

integrated  with  the  AN/ APR-39  for  teats.  Flight  testa  against  radara  were  conducted  utlllzlna 

the  with  favorable  results,  demonstrating  a  definite  potential  for  use  against 

radars.  Successful  field  testing  has  proved  the  validity  of  using  expendable  repeaters  in  Radar  Targeting.  Radar 
Jamming  sorter/tracker  algorithms  were  developed,  and  analysis  of  actlve/paaslve  decoya  was  initiated.  Laser  efforts  have 
Included  completion  of  a  Laser  Beamrider  countermeasures  analysis,  and  Laser  A1  r-to-Surface  Missile  (ASM)  decoy  countermea¬ 
sures  techniques  were  daaonstrated.  Development  waa  started  on  designed  to  protect  US 

A  ray  aircraft  from  Air  Defense  EW  System  (ADEWS)  threat  analysis  and 

effeetlveness/survivablllty  measurements  were  completed,  and  the  ADEWS  prototype  was  successful  testing  against 

Efforts  were  initiated  to  build 
I  and  develop  radio  frequency  (RF)  circuit a  and  processing  of 

Wideband  preamps  for  .were  fabricated  and  a  hlah-nower  .  lammer  amplifier 

was  designed  utilizing  _ 

Initial  investigations  In  the  ESM  area  demonstrated  the  feasibility  of 

A  continuous  wave  ( CW)  heterodyne  receiver/transmitter  has  been 
developed  and  tested  to  define  limitations  of  augmentation.  Preliminary  antenna  design  concepts  were  inves¬ 

tigated  for  both  broadband  transmit  and  Ultra  High  Frequency  (UHF)  antennas. 
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techniques  for  ;  Improvement.  The  program  will  begin  In  FY83,  and  designs  will  be 

evaluated  In  FY84.  The  assessment  of  will  begin  in  FY84.  Developments  to  improve  missile  detection  will 

continue  with  a  Trl-Servlce  analysis  and  signature  and  atmospheric  measurements.  The 

simulation  and  prototype  sensor  evaluation  will  be  done  In  FY84.  developments 

will  Include  construction  of  t.  targe  -  signature  data  base,  testing  of  a  warning  receiver,  and  modeling  of 

an  warning  receiver.  The  warning  receiver  will  transition  to  advanced  development  In 

FY84.  A  subsystem  will  be  e  'lusted  In  PY82  for  use  In  Radar  Warning  Receivers.  FY83  will  complete 

development  of  warning  receiver  techniques,  and  PY84  will  complete  the  brassboardlng  of  new  signal 

processing  methods  for  radar  warning  receivers  and  begin  the  testing  of  these  methods.  efforts  will 

Include  studies  of  advanced  the  effectiveness  of  different  waveforms  and  modeling  of  tech¬ 
niques  for  advanced  'An  advanced  system  breadboard  will  be  developed  In  FY83,  and  a  model  to 

generate  complex  countermeasures  waveforms  will  be  developed  In  EY84.  In  FY82  the  advanced  analysis  will  be 

completed  and  Incorporated  in  the  engineering  development  program.  Development  of  a. 

countermeasures  subsystem  will  begin  in  PY83,  and  development  of  a  countermeasures  system  against  ,  wil 

begin  In  FY84.  Approaches  to  countering  will  be  determined  In  FY84.  The  Radar  Jamming  pro¬ 
gram  will  continue  with  further  tests  of  the  The  Navy-developed  ALQ-99  Jammer 

will  be  mounted  in  a  UH-1  helicopter  and  demonstrated  for  Army  use.  Development  of  hardware  and  software  to  sort  and  track 

will  begin  in  FY82,  and  In  FY83  the  _  Jammer  will  be  tested 

against  these  radar  types.  Development  of  countermeasures  agalnBt  _  .will  be  completed 

In  FY84.  Development  of  optimized  electronic  countermeasures  .for  «•* 

with  radar  Jammers  will  begin  In  FY82  and  transition  to  advanced  development  In  FY84.  Development  of  a  miniature  , 

.will  begin  In  FY82  and  transition  to  advanced  development  In  FY84.  The 

communications  systems  begun  In  1981  will  con¬ 
tinue  through  the  period  with  braasboard  testing  In  FY84.  The  developments  started  In  FY81  of  a  mlnlatur lzed/monollthlc 
recelver/dlrectlon-flndlng  (DF)  subassembly  and  a 

assembly  will  continue  through  the  period.  Integration  of  both  assemblies  Into  a  for 

range  testing  and  capability  demonstration  Is  scheduled  for  FY84.  The  program  to  develop  a  signal  collection/analyses 
p rocesaor  designed  to  will 

continue  through  the  period.  The  development  started  In  FY81  will  continue  with  the  goal  of 

transitioning  Into  developing  systems  beginning  In  FY84.  Development  will  continue  on  distributed  .processors  with  the 
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addition  of  high-level  language  capabilities  using  a  new  bipolar  aignal  processor  and  complex  signal  detection  and 
recognition  algorithms. 

3.  (U)  Prog-an  to  Completion:  This  is  a  continuing  program. 

4.  (U)  Major  Milestones:  Hot  Applicable. 

5.  Resources  ($  in  thousands): 


\ 

V  : 

■DTE 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Coat 

Funds  (current  requirements) 
Funds  (as  shown  in  FT  1982 

5702 

6505 

Continuing 

Not  Applicable 

submission) 

5773 

6524 

, 

Continuing 

Not  Applicable 

Decrease  in  FY81  and  FT82  due  to  adjustments  to  inflation  indices.  Decrease  in  FT 8 3  due  to  reprograming  to  higher  priority 
Army  programs. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Eatlmate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

7005 

8567 

91 73 

11409 

Continuing 

Not  Applicable 

AH  70 

Human  Factora  Engineering 

In  System  Development 

7005 

85*7 

9173 

11409 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  basic  Army  need  for  this  activity  centers  about  the  requirement 
to  ensure  tint  Army  materiel  can  be  effectively  operated  and  maintained  by  the  soldier  In  the  operational  environment. 
Therefore,  this  effort  Is  directed  toward  generating  human  factors  data  and  providing  these  to  the  appropriate  components  of 
the  Army  Msterlel  Development  end  Readiness  Command  (DARCGH).  In  this  regard,  soldier  Interface  Issues  have  been  studied 
to:  Improve  US  Army  artillery  system  effectiveness  In  combat;  Increase  the  US  Army's  ability  to  fight  In  built-up  areas; 
Improve  the  Individual  soldier's  personal  equipment  and  Its  compatibility  with  all  other  Items  (weapons,  gas  mask, 
load-carrying  equipment,  and  armored  vest);  reduce  noise  damage  to  hearing  among  military  personnel;  Improve  performance  of 
Individual  and  crew-served  weapon  systems  during  periods  of  reduced  visibility  and  smoke  on  the  battlefield;  Improve 
development  of  visual  displays  for  future  Army  air  defense  systems;  reduce  aircrew  workload  Imposed  by  the  Introduction  of 
new  electronic  displays,  controls,  and  data  processing  equipment  Into  Army  helicopters;  Improve  ammunition  resupply  proce¬ 
dures;  ensure  effective  soldier  Integration  Into  command,  control,  and  comminlcatlon  nets;  reduce  manpower  requirements  and 
enhance  performance  through  the  use  of  artificial  lntelllgence/robotlcs.  Examples  of  specific  weapon  systems  benefiting 
from  this  program  Include:  Ml  Tank,  Artillery  Battery  Computer  System,  XM198  Self-Propelled  Howl t ter  equipment  employment. 
Infantry  fighting  vehicle.  Improved  TON  vehicle,  Hellflre,  enhanced  self-propelled  artillery  weapons  systems.  Army 
Helicopter  Improvement  Program,  Advanced  Attack  Bellcopter,  Division  Air  Defense  Gun,  Field  Artillery  Ammunition  Support 
Vehicle,  Heavy  Expanded  Mobility  Tactical  Truck,  Modular  Record  Traffic  Terminal,  Modular  Tactlcsl  Communications  Center, 
fire  support  C3,  new  handguns  and  rifles,  new  load-bearing  equipment,  NBC  equipment,  and  logistic  systems  such  as  ammunition 
handling  and  packaging. 
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Science*  (ED) 

C.  (U)  BASIS  FOE  ft  1983  KPIE  REQUEST:  Continue  to  generete  hunen  factor*  data  and  enaura  their  application  In  eupport  of 
current  and  future  Any  aaterlel.  Busan  factors  support  will  be  provided  to  over  120  ayateae  and  subsysteaa  In  varloua 
■tagea  of  developaent.  Additionally,  studies  will  be  conducted  to  gain  laportant  huaan  factors  data  In  eupport  of  all  ale- 
alon  areaa  with  epedal  eaphaala  In  fire  support,  C2/C3  and  artificial  lntelllgence/robotlcs . 

D.  00  COHPAE1SOH  WITH  ft  1982  BOTE  BEQUEST:  (j  In  thousands) 


FT  1961  FT  1982 

BUTE 

Fonda  (current  requlreaenta)  7005  85A7 

Funds  (as  shown  In  FT  1982 

subal salon)  6297  8668 

The  funding  increase  of  $708  thousand  In  FT  1981  la  a  result  of 
Autoaatlc  Data  Collection  Syateas  and  to  expand  ongoing  efforts 
funding  decrease  of  $121  thousand  In  FT  1982  la  a  result  of  the 
Inflation  pricing  Index .  The  finding  decrease  of  $123  thousand 
with  OSD  decisions. 


Total 

Additional 

Eetlaated 

FT  1983 

To  Coapletlon 

Cost 

9173 

Continuing 

Hot  Applicable 

9296 

Continuing 

Hot  Applicable 

reprograalng  at  higher  levels  to  Initiate  a  prograa  on 
concerned  with  Military  Operation*  In  Built-Up  Areaa.  The 
aaended  budget  request  and  the  application  of  the  revised 
In  FT  1983  Is  a  result  of  reprograalng  actions  to  caaply 


E.  (D)  OTHBB  APPROPRIATION  PUMPS:  Hot  Applicable 
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Sclencea  (ED)  ~ 

P.  (U)  DETAILED  BAG  RCR  QUITO  AMD  DBSCRIFTIOM:  Thla  prograa  la  conducted  by  the  US  Any  Huaan  Engineering  Laboratory  (HEL). 
Aberdeen  ihrovlng  Ground,  NH,  a  unique,  central  laboratory  of  the  US  Aray  Materiel  Developaent  and  Beadlneaa  Coaaand 
(DARCGM),  that  provldea  reaearch  support  to  all  of  the  DARCOM  Coaaodlty  Coaaand  and  Project  Managers  In  the  technology  area, 
Huaan  Factors  Engineering.  Under  thla  prograa,  the  Laboratory  conducts  fundaaental  and  applied  research,  weapon  ayatea  con¬ 
cept  feasibility  evaluation,  and  ayatea  perfornance  aeaaureaenta  and  provides  huaan  factors  engineering  application  support 
on  Aray  auterlel  lteos  during  developaent.  The  Laboratory  operates  a  DOD -wide  scientific  data  bank  which  Includes  data  col¬ 
lected  anytdiere  In  the  world  In  thla  technology  field.  Thla  prograa,  through  reaearch  and  field  experiments ,  supports  the 
developaent  of  aaall  arms,  Infantry  weapons ,  aviation,  artillery,  aiselle  ays tens,  coaaunlcatlon  and  electronics  equipment, 
coabat  vehicles,  wheeled  vehicles,  clothing,  and  personal  equlpaent.  The  ultlaate  objective  of  this  work  Is  to  assist  In 
the  developaent  and  production  of  the  aoet  effective  and  least  expensive  weapons  and  equipment  for  United  States  soldiers 
for  coabat  anywhere  in  the  world.  Huaan  factors  engineering  detachments  or  offices  are  located  at  aajor  Aray  developaent 
activities,  TRADOC  and  the  Project  Manager  for  Training  Devices  (PM  TRADE) ,  and  the  Cold  Regions  Test  Canter. 

C.  (U)  RELATED  ACTIVITIES:  This  Laboratory  (HEL)  Is  a  Leader  In  tri-Servlce  coordinating;  e.g.,  under  a  trl-Servlce  huaan 
factors  technology  coordination  group.  HEL  chairs  or  participates  In  a  helicopter  huaan  factors  engineering  aubcoaaltte  and 
huaan  factors  test  and  evaluation  subcoaalttee,  asaeablea  all  appropriate  data,  publishes  all  trl-Servlce  huaan  factors 
engineering  design  standards  and  huaan  factors  engineering  design  handbooks,  chairs  two  HATO  Research  and  Developaent  coa- 
altteea,  and  performs  an  Independent  huaan  factor  engineering  review  for  all  aajor  Army  aatarlel  syateaa.  Biomedical  Input 
Into  Aray  materiel  design  la  coordinated  through  this  prograa. 

H.  (U)  WORK  PERFORMED  BT:  In-house  work  la  performed  by  the  Aray  Huaan  Engineering  Laboratory,  Aberdeen  Proving  Ground , 
HD,  supported  by  the  US  Aray  Tank-Autoaotlve  Research  and  Developaent  Coaaand,  US  Aray  Missile  Coaaand,  US  Aray 
Coaaunlcatlon  Developaent  Command .  The  top  five  contractors  tdiose  contracts  exceed  $25,000  per  contract  are:  AAI 
Corporation,  Baltimore,  MD;  Andrulls  Research  Corporation,  Bethesda,  MD;  Litton  Syateaa,  Inc.,  Woodland  Hills,  CA;  Araaaent 
Systems,  Inc.,  Anaheim ,  CA;  Southwest  Research  Institute,  San  Anton.'o,  TX.  In  addition  to  the  five  aajor  contractor  a  total 
of  $565,000  was  distributed  to  eight  other  comae rclal  concerns. 

I.  (U)  PROGRAM  ACCOM PLISWEHTS  AMD  FUTURE  PR0CRAM8: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Preliminary  design  for  construction  of  robotic  aaaunltlon  transport  device 
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has  been  conpleted .  Orders  have  been  placed  for  a  Unlaatlon  Model  4000  robot  and  a  Digital  Equlpaent  Corporation  nodel  PDF 
11/03  computer  for  use  In  Its  design.  A  prograa  designed  to  assess  the  effects  of  firing  shock  (recoil)  on  gunner  perform¬ 
ance  has  been  initiated.  Data  on  "g"  loadings  la  a  function  of  gun  firing  lapulee,  vehicle  weight,  and  other  significant 
paraaeters  have  been  obtained  during  the  Initial  phase.  General  Military  Operations  In  Urban  Terralh  (MOUT)  coordination 
was  effected  with  all  services  through  individual  specific  efforts  and  In  support  of  the  Joint  Services  MOUT  steering  Croup 
and  ADPA  International  Symposium.  Tests  were  conducted  with  various  anoke  devices  to  deternlne  time  versus  distance  obscur¬ 
ation  relations  within  buildings.  Prellalnary  Information  la  available  In  this  area  for  the  first  tine.  Two  lighting  con¬ 
cepts  have  been  developed  and  tested  In  the  Laboratory.  Theae  lighting  concepts  nay  serve  as  solutions  for  helicopter  fleet 
retrofit  to  ensure  night  vision  goggle  compatibility.  Viper  noise  restriction  has  been  reaoved;  nan  rating  test  of 
M198/155M  with  M203  prop  charges  are  In  progress;  a  blast  teat  trailer  is  under  contract;  a  quiet  vehicle  progran  has  redu¬ 
ced  sprocket  and  Idler  noise  by  approximately  12  db;  final  reports  are  conpleted  on  modeling  skin  penetration  from  particu¬ 
lar  natter  and  secondary  debris  fron  snail  rocket  firings  and  aethodology  for  weapon  development  testing.  Data  In  these 
reports  will  be  used  by  developers  In  developnental  testing.  Artillery  C3  -  Hunan  Engineering  Laboratory  Battalion 
'  Artillery  Test  (HELBAT)  8-  integrated  aubsysteas  and  conducted  evaluations  of  these  sybaystena.  Terminals  and  coaaand  links 
for  an  Integrated  fire  support  C3  systea  have  been  developed  and  Integrated  to  provide  artillery's  first  look  at  capabil¬ 
ities  of  follow-on  systens.  Conpleted  baeellne  data  snd  generated  nodel  describing  current  artillery  capeblllty.  This 
study  will  provide  a  baseline  against  which  to  coapare  improvements  In  hardware,  training,  or  techniques.  Initiated  studies 
Into  ths  feasibility  of  using  robotics  In  the  anaunltlon  supply  point  (ASF)  to  speed  up  operations,  reduce  manpower  require¬ 
ments,  and  reduce  the  real  estate  required  by  reducing  the  required  stockpile  on  hand. 

2.  (U)  FT  1982-FT  1984  Progran:  Concepts  for  autonatlng  the  ASP  will  be  exanlned  to  Increase  the  effectiveness  of  the 

ASP.  A  prograa  will  be  Initiated  to  Integrate  the  previous  three  years  of  testing  and  developaent  with  the  newly  emerging 
science  of  robotics.  The  entire  systea  fron  the  loading/ asaeably/packaglng  (LAP)  plant  to  the  firing  weapon  will  be  exa- 
alned.  Compatibility  of  aircrew  personnel  equlpaent,  MC  equlpaent,  and  helicopter  cockpits  will  be  addressed.  Data  are 
anticipated  to  define  operator  performance  llaatatlons  and  assist  In  crewstatlon  design.  The  effects  of  NBC-protectlve 
equlpaent  on  air  defense  operations  will  be  exanlned.  These  data  will  serve  to  Identify  the  potential  degradation  of  opera¬ 
tional  effectiveness  resulting  fron  NBC  conditions.  Continue  to  support  the  TRADOC  Systea  Analysis  Activity  (TRASANA)  In 
developing  a  war  gaae  for  MOUT  by  coordinating  pertinent  MOUT  weapon  effects,  conaunlcatlons,  and  other  MOUT  dete.  These 
efforts  will  result  In  aore  realistic  and  accurate  modeling  of  MOUT,  hence,  better  guidance  In  the  weapons  selection  pro¬ 
cess,  force  structuring,  etc.  Collection  of  baseline  data  In  support  of  the  fire  control  research  effort  will  be  Initiated. 
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This  will  Include  coaperlson  sssessaents  of  new  concepts  In  fire  control  systeas  using  both  therael  sights  and  allllaeter 
rada~  under  elaulated  battlefield  conditions.  The  deaonstratlon  project  of  a  Unlaatlon  4000  robot  augaented  by  a  POP  11/03 
coapjter  and  newly  designed  equipment  to  provide  a  robotic  loading  systea  for  the  MHO  8"  howitzer  will  continue.  Field 
experiments  to  measure  gunner  performance  with  forward- looking  Infrared  (FLIR)-equlpped  antitank/tank  weapons  will  be  con¬ 
ducted.  These  data  are  needed  to  nod el  gunner  performance  and  to  develop  training  methods  for  therael  sights.  Artillery  C3 
study — HELBAT  8 — coaplete  systea  field  evaluations  will  assess  systea  and  subsystem  strengths  and  weaknesses  and  plan 
follow-on  evaluations  of  subsysteas.  Assessments  will  be  aade  of  the  artillery's  ability  to  deliver  tlaely,  effective  fire 
In  a  mobile  battlefield  situation  using  laproved  C3  techniques  and  aaterlel  In  support  of  the  Army  Field  Artillery  Tactical 
Data  Systea  (APATD6)  prograa.  Design  and  conduct  a  field  evaluation  (HELBAT)  of  two  Integrated  fire  support  C3  systeas 
superimposed  on  an  operational  field  artillery  unit.  Study  results  will  be  utilized  to  define  the  follow-on  phase  of  AFATDS 
reaote  terminal  systeas.  A  rudlaentary  Huaan  Factors  Engineering  uniform  aodel  for  three  cllaate  environments,  temperate, 
cold,  and  extraae  cold,  will  be  established.  One  or  two  operational  sequences  and/or  tasks  will  be  selected.  Combined  uni¬ 
form  systeas  asseasaent  under  each  of  the  dlaatlc  situations  will  be  conducted  to  fleld-verlfy  the  aodel.  In  blast  over¬ 
pressure,  a  critical-level  theory  for  Impulse  noise  exposure  will  be  verified  through  experlaents  with  real  ears  (rifle 
spectrua).  This  Integrated  theory  of  acoustic  trauaa  will  establish  sn  absolute  upper  Halt  to  nontraumr  :1c  blast  overpres¬ 
sure  (BOP)  exposures  for  rifle  spectrua  on  real  ears.  This  project  is  supported  by  approximately  142  civ  liana  and  27 
allltary  personnel.  Breakout  of  theae  peraonnel  Is  as  follows: 

CIVILIAN  MILITARY 


Professional 

- S3 - 

— r 

Support 

54 

20 

Total 

1*2 

20 

3.  (U)  Program  to  Completion:  This  la  a  continuing  prograa. 
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A.  <U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Ac  tua  1 

Estimate 

Estlaa te 

Eatlaate 

To  Completion 

Cost 

TOTAL  FOR  PROGRAM 

ELEMENT 

3196 

3373 

3581 

4369 

Continuing 

Not  Applicable 

A  790 

Huaan  Perfonance 
Effectiveness  and 

Simulation 

3196 

3373 

3581 

4369 

Continuing 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT  AND 

MISSION 

NEED:  The  battlefield  of 

the  future 

will  employ  aore 

lethal  weapons. 

These  weapons  system*  and  supporting  automated  command,  control,  communication  and  Intelligence  (C3l)  systems  sre  becoming 
aore  sophisticated  and  dcaand  the  performance  of  aore  complex  tasks  by  huaan  operators  and  maintenance  personnel.  Research 
requlreaents  fall  Into  four  areas.  One  is  the  need  to  aeaaure  the  contribution  of  the  huaan  to  systea  effectiveness  so  that 
appropriate  decisions  can  be  aade  as  part  of  the  Defense  (Any)  Systeas  Acquisition  Review  Coaalttee  (DS  ARC/ AS  ARC)  process. 
Second,  research  is  needed  for  C3I  syateaa  to  Influence  systea  design  to  facilitate  huaan  perfonance  through  Improvements 
In  the  soldler-syrtca  Interface.  There  also  nust  be  research  to  provide  a  basis  for  the  design  of  slaulators  and  training 
devices  to  support  training  for  emerging  systeas  that  will  mlnlalze  the  use  of  costly  operational  equipment.  Lastly,  there 
la  the  need  for  the  Inclusion  of  huaan  performance  parameters  In  land  coabat  aodels.  This  Prograa  Eleaent  addresses  funda¬ 
mental  research  Issues  In  each  of  the  four  areas.  Results  will  provide  an  eaplrlcal  basis  for  Advanced  Development  appli¬ 
cations. 

C.  (U)  BASIS  POR  FY  1983  RDTE  REQUEST:  Funds  for  FY  1983  are  required  to  continue  the  following  research:  huaan  factors 
design  considerations  for  battlefield  automated  systems,  procedures  to  determine  spates  manpower/personnel  requlreaents  at 
ASARC  milestones,  design  paraaetera  for  cost-effective  slaulators  and  training  devices,  and  the  a ode ling  of  huaan  perform¬ 
ance  In  new  weapon  systeas.  Emphasis  will  be  placed  on  research  directed  at  the  "aoldler-systea  Interface"  to  Improve  the 
allocation  of  tasks  between  aan  and  machine  (l.e.,  letting  equipment  handle  tasks  better  performed  by  hardware,  freeing  the 
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human  for  more  demanding  decisionmaking  tasks).  Outcomes  of  this  research  will  Influence  future  design  and  development  of: 
procedures  and  facilities  for  determining  operator  performance  requirements  for  emerging  weapon  systems;  procedures  for 
evaluating  C3I  system  design  options  Involving  the  human  operator;  procedures  for  assessing  command  group  operations  to 
Improve  allocation  of  tasks  between  man  and  machine;  guidelines  for  the  design  of  training-effective  simulators/ training 
devices  for  air  defense,  field  artillery,  armor,  Infantry  and  avla'tlon;  and  recommendations  for  Including  human  performance 
parameters  In  land  combat  models. 

D.  (U)  COMPARISON  WITH  FY  1982  RPTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

3196 

3373 

3581 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

submission) 

3196 

3580 

3802 

Continuing 

Not  Applicable 

The  funding  decrease  of  $107  thousand  In  FY  1982  Is  a  result  of  the  amended  budget  request  and  the  application  a  of  revised 
Inflation  pricing  Index.  The  funding  decrease  of  $221  thousand  In  FY  1983  Is  a  result  of  program  realignment  within  the 
Army. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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7.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  general  objective  of  thla  reaearch  la  to  lncreaae  the  effectlveneaa  of 

hunan  performance  In  new,  sore  lethal,  nore  aophlatlcated  weapon  ayatena  and  aupportlng  command  and  control  ayatena. 

Beaearch  la  directed  at:  eetabllehlng  relationships  between  system  dealgn  and  perforaance  deaanda  on  the  hunan  operator; 
developing  guidelines  for  la  proved  'soldler-ayatem  Interface"  dealgn;  eatlaatlng  the  paranetera  of  hunan  perfomance  In  tac¬ 
tical  ayatena  for  uae  In  land  can  bat  nodela  that  would  Improve  their  relevance  and  validity;  and  establishing  paranetera  for 
the  dealgn  of  aore  coat-effective  alnulatora  and  training  devices.  Thla  reaearch  will  provide  proceduree  for  tranafornlng 
htaan  performance  requirements  into  ayaten  design  characteristics,  with  the  Intent  of  simplifying  the  operator’s  task.  It 
will  also  lead  to  guidelines  for  laproving  command  and  control  staff  perfomance  In  future  autoaated  C3X  ayatena. 

Guidelines  for  the  development  of  Interactive  soldler-conputer  displays  will  lead  to  the  dealgn  of  nore  efficient 
soldier-computer  ccaaunlcatlon  in  autoaated  ayatena.  Inclusion  of  hunan  perfomance  paranetera  in  land  caabat  nodela  will 
pemlt  nore  realistic  nodellng  of  the  future  battlefield.  Beaearch  under  thla  prograa  element  will  also  provide  an  empiri¬ 
cal  basis  for  the  dealgn  of  cost-effective  alaulator  and  training  devices  employing  the  moat  advanced  technologies 
available. 

G.  (U)  BELATED  ACTIVITIES:  Results  of  hunan  factors  research  transition  to  Advanced  Development  under  Program 
Elenent/Project  6.37.39A793  (Hunan  Factors  In  Training  and  Operational  Effectiveness);  results  of  slnulator  and  training 
device  research  transition  to  Advanced  Development  under  Progran  Elenent/Project  6.37.4AA795  (Training  Simulation). 
Duplication  of  effort  within  the  Amy  Is  reduced  through  annual  Technology  Base  Bevlews  chaired  by  the  Director  of  Amy 
Beaearch,  and  within  the  Departnent  of  Defense  by  annual  Apportionment  Bevlews  chaired  by  a  representative  of  OUSDBE. 
Coordination  Is  furthered  within  the  Department  of  Defense  through  DOD  Topical  Bevlews,  participation  on  the  DOD  Hunan 
Factors  Engineering  Technical  Advisory  Group,  the  Integrated  Perceptual  Information  for  Designers  Working  Croup  and  DOD/NASA 
Simulation  Technology  Coordination  Panel.  This  reaearch  la  coordinated  directly  with  other  service  HAD  organizations,  such 
as  the  Air  Force  Human  Besources  Laboratory  (AFHHL),  the  Naval  Personnel  Research  and  Development  Center  (NPBDC) ,  the  Amy 
Project  Manager  for  Training  Devices  (PM  TRADE),  the  Amy  Huasn  Engineering  Laboratory  (HEL),  and  the  Naval  Training 
Equipment  Center  (NTEC). 

H.  (U)  WORK  PERFORMED  BT:  (Primary  Contractors)  Human  Resources  Reaearch  Organization,  Alexandria,  Virginia;  Decisions 
and  Designs,  Inc.,  McLean,  Virginia;  Litton  Systems,  Inc.,  Sunnyvale,  California;  Prltsker  and  Associates,  Inc.,  West 
Lafayette,  Indiana;  and  Vector  Research,  Inc.,  Ann  Arbor,  Michigan.  There  are  three  additional  contractors  with  contracts 
totsling  $52,000.  The  ln-houee  developing  organization  responsible  for  this  progran  Is  the  OS  Amy  Reseerch  Institute  for 
the  Behavlorsl  end  Social  Sciences  (AR1). 
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I.  (0)  PR  OCR  AH  ACCOM  PLISWEHTS  AND  FUTURE  PROGRAMS: 

1.  <U)  FT  1981  and  Prior  Accon pllahnentg:  Research  under  this  prograa  elenent  has  had  the  following  results  (grouped 
into  four  research  need  areas  for  ease  of  exposition).  Human  Performance  and  System  Design:  Draft  procedures  for  trans¬ 
forming  task  performance  requirements  data  lntc  system  design  characteristics.  Identification  of  manpower,  personnel,  and 
training  requirements  for  the  PATRIOT  air  defense  system,  Division/Corps  Self-Propelled  Weapon  Systems  (DSWS/CSWS)  and 
Multiple  Launch  Rocket  System  (MLRS) .  Design  specifications  for  a  facility  for  measurement  of  air  defense  Job  requirements. 

Human  Factors  In  Automated  Systems:  A  set  of  standardized  tactical  display  symbols  for  interoperability  across  automated 
C2  systems.  Measurement  criteria  and  recording  system  for  assessing  Impact  of  automation  on  battalion  command  group  per¬ 
formance.  Design  guidelines  for  tactical  information  data  bases  in  automated  C?  systems.  Human  Performance  Parameters  in 
Land  Combat  Models:  Model  of  AH-TSQ-73  (Missile  Minder)  air  defense  system  operator  performance.  Model  of  artillery  crew 
performance .  Identification  of  human  performance  variables  critical  to  land  combat.  Design  Requirement a  for  Simulation  and 
Training  Devices:  Functional  specifications  for  tactical  performance  simulation  research  facility.  Analytic  assessment  of 
variables  relevant  to  the  physical  fidelity  of  simulators  and  training  devices.  Design  specif lcatlona  for  an  aviation 
training  research  simulator. 

2.  (U)  FT  1982-FY  1984  Planned  Program:  This  program  element  is  Intended  to  result  in  the  following  research 
outcomes,  grouped  into  four  research  need  areas.  Human  Performance  and  System  Design:  Development  of  preliminary  proce¬ 
dures  for  translating  design  concepts  into  soldier  skill  requirements.  Continued  development  of  preliminary  procedures  for 
matching  hardwire  design  to  operator/maintenance  skills  and  aptitudes.  Hyman  Factors  in  Automated  Systems:  Increased 
research  emphasis  on  soldier-system  Interface  in  systems  employing  advanced  Information  technology.  Guidelines  for  the 
design  of  Job  aids  for  lower  aptitude  personnel.  Continued  research  on  human  information  processing  in  automated  systems. 
Human  Performance  Parameters  in  Land  Combat  Models:  Development  of  generalized  operator  mode]  for  advanced  weapon  systems. 
Development  oi  human  decisionmaking  models  for  advanced  C2  systems.  Development  of  models  of  human  performance  in  extended 
operations.  Design  Requirements  for  Simulators  and  Training  Devices  (SATP):  Continued  research  on  guidelines  for  appli¬ 
cation  of  advanced  information  technology  (e.g.,  microprocessors)  for  Improved  simulators  and  training  d>  rices.  Development 
of  guidelines  for  Improved  maintenance  simulation  training.  A  total  of  S3  professional  and  11  support  personnel  are 
involved  in  this  effort. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  prograa. 
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To  tel 


Project 

Number 

Title 

TOTAL  FOB  PB OCEAN  ELEMENT 

FT  1981 
Actual 
5251 

FT  1982 
Estimate 

6266 

FT  1983 
Estimate 
8610 

FT  1986 
Estimate 
9602 

Additional 
to  Completion 
Continuing 

Estimated 

Cost 

Not  Applicable 

AT60 

Mobility  t  Weapons  Effects 

5251 

6266 

8610 

9602 

Continuing 

Not  Appllcalbe 

Technology 


B.  (U)  BHIEF  DESCRIPTION  OP  ELEMEHT  AMP  MISSION  MEED:  The  potential  for  fighting  a  numerically  superior,  modern,  mechani¬ 
sed  opponent  In  a  European  environment  requires  that  the  effectiveness  of  the  combat  engineer  be  significantly  Increased. 
Exploratory  development  In  military  engineering  can  Increase  the  effective  employment  and  survivability  of  the  Army's 
sophisticated  weapons  systems  through:  (1)  providing  ground  moblllty/countermoblllty  technology  that  exploits  the  best 
killing  characteristics  of  our  new  weapons  and  Insures  that  battlefield  terrain  Is  used  effectively  as  a  force  multiplier; 
(2)  providing  techniques  for  rapid  repair  of  battle-damaged  facilities  and  construction  In  support  of  combat  and  logistical 
elements  In  the  theater  of  operations;  (3)  Increasing  our  knowledge  of  weapons  effects  and  the  response  of  protective 
structures  to  nuclear  and  conventional  munitions;  (A)  and  providing  technology  for  decreasing  an  enemy's  ability  to  acquire 
targets,  thus  Increasing  the  survivability  of  fixed  Installations  supporting  combat  operations. 

C.  (U)  BASIS  FOB  FT  1983  EPTE  REQUEST:  The  US  Army  Engineer  Combat  Development  Center,  In  the  Engineer  Family  of  Systems 
Study,  Identified  critical  combat  engineering  deficiencies  In  mobility,  countermoblllty,  and  survivability.  This  program 
element  addresses  the  Identified  deficiencies.  The  funds  requested  are  to  be  used  to  bring  to  fruition  programs  on  protec¬ 
tive  systems  for  artillery  emplacements  and  rapidly  emplaced  fighting  positions,  vulnerability  predictions  of  Industrial 
buildings  to  tactical  nuclear  weapons,  use  of  precast  concrete  pier  modules  as  container  ports,  and  better  methods  for 
design  and  construction  of  drilled  piers  In  cohasive  soils.  In  addition,  funds  will  be  spplled  to  programs  started  In  pre¬ 
vious  years  on  protection  of  underground  hardened  facilities  from  weapons  attack,  obstacle  construction  and 
counter-surveillance  techniques,  ground  mobility  prediction  techniques.  Innovative  mins  detection  and  neutralisation  techni¬ 
ques,  repair  of  battle-damaged  facilities,  and  railroad  rehabilitation  evaluation.  New  programs  and  Initiatives  that  will 
be  pursued  Include  protection  of  personnel  In  structures  from  the  effects  of  chemical  weapons  and  remote  procedures  for 
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locating  water  auppllea.  The  accompliahmenta  expected  from  theae  program#  will  enhance  the  effectlveneaa  of  the  combat 
engineer  In  aupport  of  the  combat  forcea  on  the  modern  battlefield  and  lncreaee  the  aurvlvablllty  of  our  forcea. 

D.  (0)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thouaanda) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Eatlmated 

Coat 

rre 

Funds  (current  requirements) 

5251 

6266 

8410 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 

submission) 

5251 

6275 

7685 

Continuing 

Not  Applicable 

The  decreaae  of  $9  thouaand  In  FT  1982  reaulta  from  recalculating  the  eatlmated  coat  of  the  propoaed  research.  The  Increase 
of  $725  thousand  In  FY  1983  results  from  the  need  to  fund  high-priority  research  responding  to  Increased  emphasis  In  water 
supply  detection  and  chemical  protection  of  hardened  facilities  for  the  Army. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  Applicable 
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F.  (U)  DETA1UD  BACKGROUND  AMD  DESCRIPTION:  Research  la  conducted  in  the  areas  of  weapons  effects,  combat  engineering, 
theater  of  operations  construction,  and  baae/faclllty  development.  Specific  objectives  are:  to  provide  the  Army  a  capabil¬ 
ity  to  predict  the  effects  and  response  of  military  targets  to  nuclear  and  nonnuclear  munitions;  to  develop  design  and  oper¬ 
ational  criteria  for  field  fortifications;  to  develop  design  criteria  and  construction  techniques  for  underground  hardened 
facilities;  to  develop,  improve  and  apply  engineering  technology  for  military  road  and  airfield  ayatems,  lines  of  communica¬ 
tion  and  base  facllllitles,  and  logistics  over -the- shore  operations;  to  develop  ground  mobility  techniques  that  assure  ter¬ 
rain  Is  used  to  maximum  advantage;  to  develop  techniques  for  rapid  prediction  of  hydrologic  conditions  affecting  military 
operations;  to  develop  methods  for  standoff  detection  of  mines  under  all  conditions  of  terrain  and  environment;  and  to 
develop  techniques  and  criteria  for  determining  the  physical  propertlea  and  response  of  earth  materials  important  to  combat 
engineering  and  military  construction  activities  supporting  combat  operations. 

C.  (U)  BELATED  ACTIVITIES:  Program  Element  6. 11. 02. A,  Defense  Research  Sciences,  Project  AT22,  Research  In  Soil  and  Bock 
Mechanics.  Formal  coordination  of  related  mlealon-orlented  research  by  the  Navy,  Air  Force,  Defense  Nuclear  Agency, 
Department  of  the  Interior,  Department  of  Transportation,  Department  of  Energy,  and  the  Department  of  the  Army  Materiel 
Development  and  Beadiness  Conn  and  is  conducted  through  annual  technical  reviews,  the  Joint  Services  Civil  Engineering 
Research  and  Development  Coordinating  Group  and  joint  interagency  activities.  Informal  coordination  la  conducted  through 
frequent  Individual  contracts.  Coordination  precludes  duplication  of  effort. 

H.  (U)  WOK  PERFORMED  BY:  Approximately  M  percent  of  the  work  is  performed  ln-house.  The  US  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS,  serves  as  the  managing  laboratory -and  la  the  primary  performing  activity.  A  portion  of 
the  work  In  the  weapons  effects  area  la  performed  by  the  US  Army  Construction  Engineering  Research  Laboratory,  Champaign, 

1L.  Contractors  are  selected  In  accordance  with  Defense  Acquisition  Regulation  procedures . 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS : 

1.  (U)  FT  1981  and  Prior  Accomplishments:  A  technique  for  explosive  antiarmor  ditching  waa  demonstrated  to  the  18th 
bglneer  Brigade  in  fcurope  and  the  Combined  Forces  Co am and  In  Eorea.  Criteria  for  breaching  a  variety  of  dam  types  by 
nuclear  and  conventional  explosives  were  finalised.  Guidelines  and  recommendations  were  developed  for  predicting  fallout 
radiation  from  low-yield  shallow-buried  detonations.  The  magnitude  of  stresses  trsnsmltted  by  nuclear  explosions  to  silo 
walls  at  weak  soil  seams  waa  determined.  Guidelines  were  developed  for  electromagnetic  pulse/ electromagnetic  Interference 
dileldlng  of  bolt-together  enclosures  housing  tactical  equipment.  The  effectiveness  of  boulder  screens  for  defeating 
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penetration  of  shaped  charge  weapons  was  deterained.  A  shortened  version  of  the  Any  Nobility  Model  was  developed  for  use 
In  cross-country  nobility  napping  by  the  Engineer  Topographic  Laboratories  and  the  Defense  Happing  Agency.  A  simplified 
soil  trafflcablllty  prediction  method  was  developed  for  use  on  an  electronic  calculator.  Soli-fllled  fabric  revetment  con¬ 
cepts  were  developed  and  demonstrated  to  be  feasible  for  protecting  the  Army's  mobile  field  computer  system  from  the  effects 
of  conventional  weapons.  Design  guidance  for  construction  of  a  mock  urban  troop  training  village  using  a  bullet-absorbing, 
nonricocheting  concrete  material  was  developed.  Potential  materials  for  thermal  camouflage  of  selected  Installations  were 
evaluated  during  a  MATO  field  experiment  at  an  airbase  In  Germany.  Candidate  and  alternate  repair  systems  for  repairing 
bomb-damaged  runways  were  tested.  Criteria  for  recycling  existing  asphalt  pavements  were  developed  resulting  In  conserva¬ 
tion  of  petroleum  and  leas  coat .  Design  criteria  were  developed  for  use  of  thinner  surfacing  materials  for  tracked  vehicu¬ 
lar  traffic  to  reduce  pavement  cost  at  military  Installations.  A  design  concept  for  prefabricated  concrete  pier  modules  and 
promising  procedures  for  evaluating  war-damaged  port  facilities  were  developed.  The  Army's  hydrologic  capability  has  been 
upgraded  with  procedures  based  on  current  technology. 

2.  (U)  FT  1982 -FT  198*  Program:  In  FT 82  a  prediction  ot  the  levels  of  degradation  of  Warsaw  Pact  POL  distribution 
systems  from  given  US  weapon  systems  will  be  determined.  Initial  analytical  models  for  predicting  the  Interaction  of  pro¬ 
jectiles  with  boulder  screens  will  be  developed  for  use  In  the  development  of  designs  for  protective  shields.  The  linear 
feature  crossing  module  of  the  Army  Mobility  Model  will  be  validated.  The  Swedish  Army  Goluan  Movement  Model  will  be  com¬ 
bined  with  the  Army  Mobility  Model.  Field  testa  will  be  conducted  to  evaluate  the  use  of  explosives  for  reducing  bank 
slopes  and  to  evaluate  candidate  systems  for  rapid  construction  of  access/egress  routes  In  soft  soils*  A  single  event 
streamflow  forecast  model  will  be  developed  to  Improve  the  Army's  hydrologic  support  capability.  The  use  of  weather  radars 
for  monitoring  and  forecasting  hydrologic  conditions  in  tactical  areas  will  be  evaluated.  A  conceptual  minefield  design  and 
deployment  model  will  be  developed  for  both  antitank  and  antipersonnel  mines.  The  most  promising  concepts  for  protecting 
artillery  positions  will  be  evaluated  by  troop  use  tests  and  will  by  live  fire  artillery  tests.  Digital  Image  processing 
techniques  will  be  developed  to  characterise  scenes  as  viewed  by  different  target  acquisition  devices  for  evaluation  of  cam¬ 
ouflage  effectiveness.  A  system  for  water-jet  cutting  of  concrete  will  be  evaluated  for  use  in  rapid  runway  repair.  A 
method  for  detecting  tunneling  activity  In  rock  will  be  finalised  for  use  in  locating  tunnels  beneath  the  Korean 
Demilitarised  Zone.  Techniques  to  assess  damage  to  port  facilities  resulting  from  enemy  attack  will  be  developed.  A 
methodology  will  be  developed  for  defining  the  load-distributing  chsrscterlstlcs  of  granular  and  stabilised  soils  In  a 
pavement  system.  The  present  practices  for  military  railroad  Inspection,  maintenance,  and  rehabilitation  will  be  evaluated. 
In  FT 83  a  method  for  predicting  vulnerability  of  Industrial  buildings  to  tactical  nuclear  weapons  will  be  developed.  The 
effects  of  slip  and  shearing  at  the  burled  structures/aoll  backfill  interfaces  resulting  from  explosive  shock  will  be 
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determined.  Field  validation  teats  of  final  candidate  explosive  designs  for  rapid  atonic  demolition  nunltlon  emplacement 
will  be  conducted.  A  method  to  predict  tine  to  recover  immobilized  vehicles  will  be  developed.  The  shallow  snow  model  will 
be  verified,  and  a  preliminary  nodel  for  describing  the  performance  of  bridging  equipment  will  be  developed.  Concepts  for 
employing  explosive  line  charges  to  neutralize  minefields  will  be  finalized.  Design  concepts  will  be  formulated  for  protec¬ 
ting  artillery  emplacements  and  rapidly  emplaced  fighting  positions  from  damage  by  conventional  weapons.  The  effects  of 
fuel-sir  explosive  weapons  on  urban  structures  will  be  determined.  The  requirements  for  design  and  construction  of  shelters 
to  provide  protection  from  chemical  weapons  will  be  Identified.  Field  tests  will  be  conducted  to  evaluate  the  feasibility 
of  producing  wet-gap  fords  with  explosives.  The  tactical  applicability  of  the  single  event  atreamflow  model  will  be  eval¬ 
uated  In  a  Joint  field  exercise  at  a  US  military  base.  Basic  digital  camouflage  effectiveness  procedures  for  contrast 
reduction  of  target/ bsckground  scenes  will  be  developed.  Measurements  will  be  made  of  microwave  absorption  and  reflection 
properties  of  potential  camouflage  materials  for  fixed  Installations.  A  design  and  expedient  erection  method  for  use  of 
precast  concrete  pier  nodules  as  container  porta  will  be  developed.  Guidelines  for  expedient  location  and  harvesting  of 
water  for  human  survival  in  desert  regions  will  be  formulated.  An  Improved  methodology  for  design  and  construction  of 
drilled  piers  In  cohesive  aolld  will  be  finalized.  Hew  backfill  and  surfacing  layer  materials  for  rapid  runway  repair  and 
various  materials  and  expedient  systems  for  rapid  repair  of  damaged  port  facilities  will  be  evaluated.  In  FY84  techniques 
for  rapid  atomic  demolition  munition  emplacement  will  be  formulated.  Models  for  predicting  the  Interaction  of  projectiles 
and  rubble/ boulder  screens  will  be  validated  for  use  In  the  development  of  designs  for  protective  shields.  The  effect  of 
locked- In  stresses  of  earth  masses  on  the  propagation  of  explosion-induced  ground  shock  will  be  determined.  Draft  manuals 
will  be  prepared  on  continuous  wave  techniques  for  electromagnetic  pulse  hardened  facilities  and  on  the  uae  of  fiber  optic 
links.  Models  for  predicting  vehicle  movement  along  roads  and  trails  and  for  predicting  obstacles  barrler/counterbarrler 
effectiveness  in  combat  operations  will  be  verified.  The  shallow  snow  model  will  be  Integrated  with  Army  Nobility  Model. 
Techniques  for  the  use  of  explosives  to  reduce  slopes,  bridge  dry  gaps,  and  create  temporary  wet-gap  fords  will  be  finali¬ 
zed.  Automated  procedures  for  processing  radar  rainfall  data  for  hydrologic  monitoring  and  forecasting  will  be  developed. 

A  preliminary  continuous  atreamflow  simulation  model  will  be  developed  to  upgrade  the  Army's  hydrologic  support  capsblllty. 
The  use  of  distributed  explosives  for  clearing  mined  areas  will  be  evaluated.  Terrain  background  signature  data  bases  for 
Europe  and  Southwest  Asia  will  be  developed  for  use  In  evaluating  mine  detection  systems.  An  Index  system  will  be  developed 
for  troop  use  to  rapidly  determine  the  protection  provided  by  a  partlcualr  field  fortification.  Techniques  for  selective 
demolition  of  urban  structures  to  create  barriers  aDd  clear  fields  of  fire  will  be  developed.  Existing  protective 
structures  will  be  tested  for  protection  from  chemical  weapons.  Potential  measures  for  thermal  camouflage  of  fixed  Install¬ 
ations  will  be  developed  and  evaluated.  A  field  demonstration  will  be  conducted  for  rapidly  repairing  damaged  runways  using 
a  newly  developed  system.  Design  methods  for  the  rapid  rehabilitation  of  damaged  port  facilities  will  be  developed. 
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Guidelines  will  be  developed  for  locating  and  evaluating  groundwater  using  ground-based  geophysical  techniques.  Hew 
aaterlalt  and  techniques  for  rehabilitation  and  aalntenance  of  allltary  railroads  will  be  evaluated.  The  prograa  will  be 
executed  at  the  Waterways  Experiment  Station,  Vicksburg,  MS. 

3.  (U)  Prograa  to  Coapletlon:  This  la  a  continuing  prograa. 


UNCLASSIFIED 


1-250 


UNCLASSIFIED 


FT  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Progm  Eleaent :  #6. 27. 20. A 

DOD  Mlaalon  Areal  TOt  -  Environmental  and  LI fa  Science!  (ED) 


Title:  Environmental  Quality  Technology 
Budget  Activity:  ll  -  Technology  Bane 


(U)  RESOURCES  (PROJECT  LISTING) 


In  thouaanda) 


Project 

Humber 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FT  1981 
Actual 

ion 

FT  1982 

Estimate 

TVSi - 

FT  1983 

Eat lasts 

1758 

FT  1984 
Estimate 

1557 - 

Additional 
to  Completion 
Continuing 

Total 

Estimated 

Cost 

Hot  Applicable 

DOAB 

Environmental  Quality 
Research  A  Development 

1815 

2943 

2523 

3132 

Continuing 

Hot  Applicable 

A835 

Military  Medical 

Environmental  Quality 

2896 

3152 

3753 

3819 

Continuing 

Hot  Applicable 

A896 

Environmental  Quality 
of  Military  Facilities 

1726 

1838 

2430 

2576 

Continuing 

Hot  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  Federal,  state,  and  local  regulation!  on  environmental  quality 
require  that  the  Any  alnlalta  the  lapact  of  lta  peacetlae  operatlona  on  the  envlronaent .  Thla  program  eleaent  pf  -rides  the 
exploratory  development  support  to  the  Aray'a  program  for  compliance  with  these  regulations.  The  msjor  program  tb-r  »t  Is  to 
provide  the  technology  base  necessary  to  enable  the  Army  to  meet  national,  state,  and  local  pollution  abatement  requirements 
to  avoid  curtailment  of  essential  operations  and  minimise  the  cost  of  compliance.  The  program  eleaent  consists  of  three 
projects:  Project  A835.  performed  by  The  Surgeon  Ceneral,  Is  concerned  with  the  development  of  toxicological  data  on 
Army-unique  pollutant!  for  use  In  establishing  safe  environmental  effect  levels  to  support  development  of  pollution  control 
and  monitoring  technology.  Project  00*8  efforts  are  performed  by  the  US  Army  Materiel  Development  A  Readiness  Command 
(DARCOM)  and  la  aimed  at  developing  pollution  abatement,  treatment,  and  recovery  methods  for  Army  ammunition  plants,  arse¬ 
nals,  and  depots.  Project  A896,  performed  by  the  Chief  of  Engineers,  develops  pollution  abatement,  Impact  assessment,  and 
resource  management  methods  for  Army  Installations.  The  program  Is  responsive  to  the  science  and  technology  objectives  for 
environmental  quality  contained  In  the  Army  Science  A  Technology  Objectives  Guide  (STOC). 
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C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  The  FY  1983  funds  are  required  to  permit  continuation  of  mammalian  toxicity 
studies  pollutants  resulting  from  production  of  Army  munitions;  Initiation  of  environmental  effects  research  on  smokes  and 
obscurants  used  In  training;  testing  of  realtime  monitors  of  pollution  from  munitions  production  processes;  continuation  of 
studies  on  effective  recovery/reuse  of  waste  explosives;  development  of  methods  for  mitigating  environmental  Impacts  of 
training  operation  on  Army  training  ranges  and  continuation  research  to  develop  cost  effective  technology  for  pollution 
abatement  and  monitoring  of  wastes  from  Army  Installations. 


D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 


FI  1981 

FY  1982 

FI  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 

6*37 

7*83 

8706 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

6886 

8681 

9300 

Continuing 

Not  Applicable 

In  PI  1981  -  The  decrease  of  $2*9  thousand  wma  due  to  reprograming  to  higher  priority  Army  programs.  In  FI  1982  -  The 
decrease  of  $1,198  thousand  la  due  to  a  congressional  reduction  In  the  program  element.  In  FI  1983  -  The  decrease  of  $59* 
thousand  la  due  to  reprograming  to  higher  priority  Army  programs. 


E.  (0)  OTHER  APPROPRIATION  FUW6:  ($  In  thousands):  Not  Applicable. 
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F .  (U)  DETAILED  BACKOLOUND  AM)  DESCRIPT ION:  The  program  was  Initiated  In  1973  to  conaolldate  and  better  coordinate  frag¬ 
mented  environmental  quality  exploratory  development  activities  within  the  Army.  The  program  is  aimed  at  providing  cost 
effective  technology  In  support  of  the  Army's  efforts  to  achieve  compliance  with  pollution  abatement  and  environmental 
enhancement  requirements  for  Its  Industrial  plant  and  military  Installation  operations.  The  technical  thrust  areas  of  the 
program  are:  Environmental  and  Health  Effects  Research  aimed  at  developing  a  data  base  of  mammalian,  aquatic,  and  vegeta¬ 
tive  chronic  and  acute  toxicity  Information  on  the  unique  chemical  wastes  resulting  from  Army  munitions  plants  and  other 
pollution  sources;  Environmental  Monitoring,  Management,  Assessment  and  Planning  Technology  to  provide  effective  methods, 
procedures  and  systems  for  measuring  and  Identifying  pollutants,  assessing  environmental  Impacts  of  planned  actions  and 
Information  data  bases  for  effectively  performing  management  and  planning  functions  with  appropriate  consideration  of  envi¬ 
ronmental  protection  and  enhancement;  and  Source  Reduction,  Control  and  Treatment  Technology  to  provide  methods,  processes, 
and  systems  to  enable  the  Army  to  deal  effectively  and  economically  with  the  pollution  problems  at  its  Industrial  facilities 
and  military  Installations. 

G.  (U)  RELATED  ACTIVITIES:  Projects  AH  68  (Proceases  In  Pollution  Abatement  Technology)  and  BS04  (Identification  and 
Health  Effects  of  Military  Pollutants)  In' Program  Element  6. 11. 02. A,  Defense  Research  Sciences,  comprise  the  basic  research 
portion  of  the  Army  Envi ronmental  Ouallty  Technology  Base  Program.  Project  AH68  is  concerned  tilth  gaining  an  understanding 
of  the  fundamental  chemical/physical  processes  that  occur  during  treatment /disposal  of  munitions  waste;  Project  BS04  la  con¬ 
cerned  with  Investigating  the  feasibility  of  developing  less  costly  and  time-consuming  methods  for  conducting  toxicology 
studies.  Other  related  Program  Elements  lncude  6. 27. 04. A,  Military  Environmental  Criteria  Development,  which  provides  sup¬ 
port  to  Army  Installation  Restoration  Program  and  6.27. 77. A,  Systems  Health  Hazard  Prevention  Technology .Project  A878, 
Health  Hazards  of  Military  Materiel.  Project  A878  addresses  the  occupational  health  research  program  of  The  Surgeon 
General.  Program  Element  6.27.20  provides  technology  transfer  to  the  pollution  abatement  activities  being  accomplished  In 
the  Military  Construction,  Army  (MCA)  and  the  Operation  and  Maintenance,  Army  (06MA)  appropriations.  There  is  no  dupli¬ 
cation  of  effort  within  the  Army  program  or  with  the  prograsa  of  the  Air  Force  and  Navy.  The  Air  Force  and  the  Navy  have 
environmental  quality  research  efforts  directed  toward  satisfying  their  specific  mission  needs.  In  areas  of  common  Inter¬ 
est,  joint  efforts  are  monitored  by  the  Department  of  Defense  through  annual  budget/apportionment  reviews  and  periodic 
Topical  Reviews  on  program  areas  of  trl-Servlce  Interest.  Semiannual  meetings  of  the  Joint  Services  Civil  Engineering 
Research  4  Development  Coordination  Group  (JSCERDCC)  enable  coordination  of  technical  programs  among  the  Services.  Service 
coordination  Is  further  enhanced  through  the  DOD  Area  Coordination  Paper  Nr.  42  on  Environmental  Ouallty  Research  and 
Development.  Inter-Service  coordination  occurs  routinely  at  the  technical  level  on  joint  programs  and  technical  efforts  of 
mutual  lntereat.  Other  federal  agencies  pursue  environsental  quality  research  programs  related  to  their  roles  In  the 
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federal  government.  These  are:  The  Environmental  Protection  Agency  (EPA),  Department  of  Health  and  Hiaan  Services  (HHS), 
Department  of  the  Interior  (DOI),  Nitlonal  Aeronautics  and  Space  Administration  (NASA),  Department  of  Agriculture  (DA),  the 
Department  of  Energy  (DOE),  Department  of  Transportation  (DOT),  and  the  Department  of  Housing  and  Urban  Development  (HUD). 
Coordination  with  these  agencies  la  undertaken  at  the  technical  level  to  avoid  duplication.  Joint  programs  are  undertaken 
In  areas  of  common  Interest.  In  May  1981,  a  Memorandum  of  Understanding  between  DA  and  EPA  was  signed  formalising  coordi¬ 
nation  and  cooperation  on  research  activities. 

H.  (U)  WORK  PERFORMED  BY:  Approximately  402  of  the  research  effort  la  performed  ln-house  by  the  US  Army  Toxic  and 

Ha*  a .douas  Materials  Agency ,  Aberdeen  Proving  Ground,  MD;  US  Army  Armament  Research  and  Development  Command,  Dover,  NJ;  US 
Army  he tick  Research  and  Development  Laboratories,  Natick,  HA;  US  Army  Mobility  Equipment  Research  and  Development  Command, 
Pt.  Belvolr,  MD;  US  Army  Test  and  Evaluation  Command,  Dugway  Proving  Ground,  VT;  US  Army  Medical  Bioengineering  Research 
Laboratory,  Pt.  Detrlck,  MD;  Construction  Engineering  Research  laboratory.  Champaign,  IL;  Waterways  Experiment  Station, 
Vicksburg,  MS;  and  Cold  Regions  Research  and  Engineering  laboratory,  Hanover,  Ml.  Contractors  Include:  Hercules  Inc., 
Radford,  VA;  Mason  and  Hanger,  Middletown,  IA;  Thlokol  Inc.,  Shreveport,  IA;  JRB  Associates,  Me  lean,  VA;  Virginia 
Polytechnic  Institute,  Blacksburg,  VA;  University  of  Arizona,  Tucson,  AR;  New  York  Polytechnic  Institute,  Brooklyn,  NY; 
University  of  Illinois,  Chapalgn,  IL;  Clccone  Associates,  Woodbrldge,  VA;  EG&G  Bionomics,  Wareham,  MA;  Inveresk  Research 
International  LTD,  Edinburgh,  Scotland;  SRI  International,  Menlo  Park,  CA;  ITT  Research  Institute,  Chicago,  IL,  and  The 
National  Academy  of  Science,  Washington,  DC. 

I.  (U)  PROGRAM  ACCCMPUSmENTS  AM)  FUTURE  PROGRAMS: 

1.  (U)  PY  1981  and  Prior  Accomplishments:  Science  and  Technology  objectives  for  the  environmental  uallty  technology 

program  address  requirements  for  environmental  and  health  effects  research;  environmental  monitoring,  management,  assessment 
and  planning  technology;  and  environmental  pollution  source  reduction,  control  and  treatment  technology.  Accomplishments  In 
these  technical  areas  have  Included:  establishment  of  Interim  environmental  and  health  effects  guidelines  for  critical 
wastes  resulting  from  munitions  manufacture,  development  of  a  computer  system  for  aiding  preparation  and  review  of  envi¬ 
ronmental  Impact  assessments  and  statements;  development  of  an  Installation  noise  contour  system;  development  of  field  sur¬ 
vey  techniques  for  pollution  detection  and  analysis;  development  of  munition  plant  pollution  monitoring  devices,  and  s  pro¬ 
cess  for  r (moving  explosive  wastes  from  munition  plant  wastewater.  Other  accomplishments  have  Included:  development  of 
leachate  control  from  landfills;  evaluation  of  aqueous  foam  for  noise  attenuation;  development  of  design  criteria  for  appli¬ 
cation  of  rotating  biological  contractor  to  Army  sewage  treatment  plants;  development  of  a  method  for  regenerating  carbon 
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for  reuae  In  treating  munition  plant  wastewater;  development  of  a  microwave  melt-out  proceaa  for  removing  explosives  from 
munitions. 

2.  (U)  FT  1982-FY  1984  Program:  In  FY  1982,  efforts  toward  completion  of  mammalian  and  aquatic  toxicity  studies  are 

being  continued  on  the  primary  munitions  production  water  pollutants;  effortB  have  been  Initiated  toward  development  of  an 
environmental  and  health  effects  data  base  for  air  and  water  pollutants  resulting  In  demilitarization  of  conventional  muni¬ 
tions,  chemical  characterization  and  environmental  fate  studies  of  Amy  smokes  and  obscurants  have  been  initiated.  Efforts 
are  being  continued  to  complete  development  and  selection  of  technology  for  abatement  of  pollution  frcm  Army  munition  plants 
and  depota  based  on  cost-effective  evaluation  of  candidate  processes.  Development  of  a  process  for  treatment  of  elec¬ 
troplating  waste  Is  being  completed,  and  evaluation  of  ultra  sound/ ozonation  and  super-critical  water  treatment  processes 
for  application  to  Army  Industrial  wastes  Is  In  progress.  Methods  for  requallflcatlon  for  use  of  explosives  from  recovered 
obsolete  ordnance  are  being  Investigated;  methods  are  being  developed  for  treatment/disposal  of  hazardous  wastes  resulting 
from  Army  depot  operations.  Research  Is  also  continuing  in  FY  1982  to  provide  computer  aids  for  decisionmaking  in  selection 
of  technological  solutions  to  Army  pollution  abatement  problems;  development  technology  to  support  conversion  of  heating 
plants  to  solid  fuel.  Emphasis  is  also  being  placed  on  supporting  installation  readiness  and  training  missions  through 
developing  guidance  for  controlllng/mltlgatlng  environmental  Impact  to  Army  training  ranges  and  expanding  the  noise  predic¬ 
tion  capability  by  Incorporating  rocket  and  Ml  Tank  noise  characteristics.  In  FY  1983  mammalian  aquatic  toxicity  studies  of 
munitions  production  pollutants  will  be  continued,  and  characterization  and  environmental  fate  studies  of  munition  produc¬ 
tion  air  emission  will  be  Initiated.  Air  and  water  pollution  from  demilitarization  of  conventional  munitions  will  be  char¬ 
acterized,  and  environmental  fate  studies  Initiated;  research  will  continue  toward  development  of  an  environmental  and 
health  effects  data  baae  for  Army-unique  smokes  and  obscurants.  Design  criteria  will  be  recommended  for  new  munition  plant 
wastewater  and  air  pollution  treatment  methods;  techniques  trill  be  optimized  for  recovery  and  reuse  of  explo¬ 
sives/propellants  from  obsolete  munitions;  monitors  for  toxic/hazardous  munition  plant  effluents  will  be  developed  and 
tested.  Field  testing  of  procedures  for  assessing  the  environmental  Impact  on  training  ranges  In  which  new  weapon  systems 
are  Introduced  will  be  performed,  and  new  technology  for  treatment  of  Installation  wastes  Investigated.  Oildellnes  for 
Installation  management  of  toxic/ hazardous  materials  will  be  completed.  The  personnel  required  Include  74  professionals  and 
31  support.  In  FY  1984,  aquatic  toxicity  studies  of  munitions  plant  water-borne  waste  will  be  completed;  characterization 
and  fate  studies  of  munitions  plant  air  emissions  will  be  continued.  Characterization  and  fate  study  portions  of  the  envi¬ 
ronmental  and  health  effects  data  base  for  air  and  water  emission  from  conventional  munitions  demilitarization  operations 
trill  be  continued.  Data  base  development  for  Army  smokes/obscurants  will  move  into  aquatic  toxicity  and  ecological  effects 
study  phases  while  characterization  and  fate  studies  of  these  compounds  are  continued.  Design  criteria  for  new  technology 
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to  abate  munitions  nlant  pollutants  will  be  recommended  as  the  development/evaluation  of  new  systems  Is  completed;  studies 
and  tests  of  advanced  solid  waste  recovery  and  reuse  techniques  for  conventional  explosives/propellants  will  be  continued; 
studies  will  be  performed  to  demonstrate  alternate  disposal  of  explosive  materials  not  amenable  to  reuse.  Testing  of  hazar¬ 
dous  materials  monitors  will  be  continued.  Noise  characteristics  of  new  weapon  systems  will  be  modeled  and  Incorporated 
Into  the  noise  prediction  capability;  new  technology  for  treatment  of  installation  waste  streams  will  be  evaluated  and 
application  for  Army  use  recommended;  studies  will  be  continued  to  provide  methods  and  techniques  for  environmental  manage¬ 
ment  of  training  areas. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

TO  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

6203 

5872 

7370 

8510 

Continuing 

Not  Applicablwe 

A791 

Manpower  Personnel  and 
Training 

6203 

5872 

7370 

8510 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  volunteer  Army  today  la  faced  with  a  dual  wanning  problem:  a 
reduced  aupply  of  recrulta  and  Increasing  demands  for  high-technology  akllla  for  weapon  ayatea  operation  and  maintenance. 
Research  la  required  to  produce  wore  effective  methods  of  recruiting,  selecting,  and  assigning  personnel.  Improved  method* 
of  personnel  ayatea  management  are  required,  especially  for  use  in  units.  Also,  methods  are  required  for  Integrating  ..  i 
mental  and  physical  capabilities  of  personnel  Into  the  design  of  new  weapons  and  materiel  systems.  Technology  base  research 
la  also  required  to  provide  an  empirical  basis  for  the  design  and  development  of  appropriate  Instructional  technology  and 
new  training  programs  for  Individual  soldier  skill  development.  Methods  which  will  promote  soldier  commitment  to  the  Army 
and  to  enhance  unit  cohesion  while  sustaining  high  performance  sre  also  needed. 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST: 

1.  (U)  Increased  funding  In  FY  1983  Is  In  response  to  a  recognition  of  the  need  to  control  Increasing  manpower 

requirements  for  Army  modernisation.  This  technology  base  research  program  will  develop  methods  for  making  long-term  pro¬ 
jections  of  aggregate  Army  manpower  requirements  In  order  to  Identify  trends  In  terms  of  the  numbers,  aklll  levels,  and 
training  required.  Trend  Information  will  be  used  to  determine  Army  manpower,  personnel  training,  and  weapon  system  design 
policy  and  to  Influence  the  programing  of  resources.  Also,  more  effective  recruiting,  accession,  and  assignment  systems  are 
needed  to  maximize  use  of  the  poo]  of  available  manpower  talent  while  Improving  methods  of  using  fewer  personnel  resources 
in  new  systems.  Training  methods  are  needed  that  take  Into  account  individual  abilities,  with  emphasis  on  continued  skill 
enhancement  and  teaa/unlt  skill  development  In  operating  units.  Development  of  methods  to  improve  integration  of  the 
soldier  Into  hla  unit  to  Increase  unit  cohesion  and  to  Improve  mission  readiness  Is  also  needed. 
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2.  (U)  No  projected  research  lor  FY  1982  was  canceled  or  deferred  In  this  program  element. 

3.  (U)  This  effort  represents  a  continuing  requirement  to  provide  a  research  base  for  the  development  of  new  techni¬ 
ques  and  models  Intended  to  maximize  the  utilization  of  the  Army's  personnel  resources.  New  advances  In  understanding  human 
performance  are  combined  with  technological  advances  such  as  microcomputers,  video  discs,  and  optimization  models  to  Improve 
the  Army's  practices  In  training  and  utilization  of  soldiers. 

D.  (U)  COMPARISON  WITH  FT  1982  KDTE  BEQUEST;  ($  in  thousands) 


ROTE 

Funds  (current  requlments) 
Funds  (as  shown  In  FY  1982 
submission) 


FY  1981  FT  1982  FY  1983 


Additional 
To  Completion 


Total 

Estimated 

Cost 


6203  5872 

5020  6137 


7370  Continuing  Not  Applicable 

7796  Continuing  Not  Applicable 


Incret ae  of  $1183  thousand  In  the  FY  1981  funding  level  is  a  result  of  reprograming  to  Increase  technology  base  research  on 
techniques  for  Improved  basic  skills  training  that  will  permit  educationally  disadvantaged  volunteers  to  successfully  com¬ 
plete  BCT/AIT.  The  funding  decrease  of  $265  thousand  in  FY  1982  is  a  result  of  the  amended  budget  request  and  the  appli¬ 
cation  of  a  revised  Inflation  pricing  Index.  The  funding  decrease  of  $626  thousand  In  FY  1983  Is  a  result  of  Army  program 
realignment . 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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P.  (0)  DETAILED  BACKQtOUWD  AMD  DESCK1PT10M:  The  proposed  program  focuses  on  four  Any  Issues:  Banning  Any  systems, 
acquisition  of  quality  sanpoiier,  training  for  combat  effectiveness,  and  cohesion  and  leadership.  Manning  Aray  Syateas:  A 
complex,  perslatent  military  problem  is  to  design  and  aan  military  weapons  systeas  to  achieve  maximum  operational  capabil¬ 
ity.  Major  aapecte  of  thla  problea  are:  (1)  forecasting  operator  and  aaintenance  performance  requirements  for  new 
weapon/ equlpamnt  systems  (deaand),  and  (2)  forecasting  the  availability  and  capabilities  of  soldiers  for  assignment  (sup¬ 
ply).  In  the  first  esse,  the  long-range  objective  is  the  specification  of  methods  for  assessaent  of  huaan  resource  require- 
aents  for  weapon  systems  at  the  conceptual  stage;  ahort-range  objectives  Include  trials  of  current  aethods  of  manpower 
requlreaents  modeling  for  both  experlaental  test  hardware  and  conceptual  weapon  systeas.  The  objective  of  research  directed 
at  the  problea  of  manpower  supply  is  to  explore  a  range  of  approaches  for  estimating  the  demand  and  supply  implications  of 
system  design,  and  to  develop  recommendations  for  methods  for  allocating  available  soldier  resources.  Acquisition  of 
Quality  Manpower:  In  the  all-volunteer  force  environment,  the  Army  also  faces  continuing  and  increasing  pressure  to  meet 
recruiting  quotas,  to  select  and  properly  assign  quality  soldiers,  and  to  retain  effective  performers.  Specific  objectives 
of  research  directed  at  the  solution  of  recruiting  problems  are:  to  determine  f ectora  accounting  for  differences  in 
productivity  of  active  Army  recruiters;  to  determine  the  effects  and  interactions  of  recruiter  and  recruiter  gender;  and  to 
develop  a  quantitative  model  interrelating  characteristics  of  the  recruiters  with  those  of  their  recruits  and  their  eventual 
performance  in  the  Army.  The  objectives  of  selection  and  assignment  research  are  to  develop  new  measures  of  paychomotor, 
physical  and  cognitive  abilities  and  relate  them  to  the  requirements  of  Army  jobs,  (thereby  Increasing  the  precision  with 
which  personnel  can  be  assigned  to  military  occupational  specialties  (MOS)).  Research  on  the  solution  of  retention  and 
reenllstaent  probleaa  la  concerned  with  establishing  parameters  and  variables  associated  with  enlisted  retention,  examining 
variables  that  affect  soldier  attrition  prior  to  first-tour  completion  and  the  decision  to  reenllst  and  identifying  policy 
and  leadership  Influence  on  enlisted  attrition.  Research  on  personnel  system  management  Is  directed  at  needed  unit-level 
personnel  support  system,  command  methods  for  handling  personnel  problems,  and  a  methodology  to  optimize  the  officer  career 
management  process.  Training  for  Combat  Effectiveness:  Research  is  required  to  provide  an  empirical  basis  for  the  further 
development  of  Improved  training  programs  for  training  from  basic  skills  training  for  lower  aptitude  soldiers  to 
technology-baaed  training  for  soldiers  In  units.  Technology  base  training  research  Includes  research  to  improve  the 
effectiveness  of  the  Army's  Basic  Skills  Education  Program  (BSEP)  through  technology-baaed  training  aethods;  to  determine 
the  most  effective  training  techniques  for  the  acquisition  and  retention  of  military  skills  for  soldiers  of  varying  ability; 
to  design  more  effective  techniques  for  aaintenance  training;  and  to  develop  procedures  for  Improved  assessment  of  personnel 
proficiency.  Cohesion  and  Leadership:  Oirrent  Army  problems  of  leader  development  exist  at  three  levels:  the  junior  and 
mid-level  NCO,  the  company  grade  officer,  and  the  field  grade  commander.  Research  will  identify  the  skills  and  abilities 
underlying  successful  performance  In  senior  positions  and  develop  training  programs  to  develop  and  strengthen  such  skills 
and  abilities. 
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G.  (U)  RELATED  ACTIVITIES:  Products  developed  within  this  prograa  that  require  further  research  effort  transition  to 
advanced  developnent  In  programs  6.37.31  (Manpower  and  Personnel)  and  6.37.43  (Education  and  Training).  This  effort  is 
coordinated  with  Air  Force  Personnel  Utilisation  Technology,  PE  6. 26. 03. F;  Navy  Personnel  Support  Technology,  PE  6. 27. 63. N; 
Education  and  Training,  PE  6. 36. 43. A;  Training  and  Simulation  Technology,  PE  6. 22. 05. F.  Interservice  coordination  Is 
assured  through  Department  of  Defense-sponsored  topical  reviews,  annual  budget  and  apportionment  revlewt  Trl-Servlce  par¬ 
ticipation  In  preparation  of  Technology  Coordinating  Papers  and  Technical  Advisory  Groups  In  such  areas  a  selection  and 
assignment  techniques,  leadership  development,  and  technical  training.  This  Includes  both  coordination  of  efforts  and 
avoidance  of  unnecessary  duplication  of  effort.  Coordinated  research  programs  are  conducted  with  the  Air  Force,  Navy  and 
Department  of  Labor. 

H.  (U)  WORE  PERFORMED  BT:  (Primary  Contractors)  McFsnn  and  Gray  Associates,  Monterey,  California;  Dynamics  Research 
Corp.,  Wilmington,  Massachusetts;  Human  Resources  Research  Organization,  Alexandria,  Virginia;  WICAT,  Inc.,  Orem,  Utah;  and 
Richardson,  Bellows  and  Henry  Co.,  Washington,  DC.  There  are  eight  additional  contractors;  the  total  value  of  the  addi¬ 
tional  contracts  Is  $133,000.  The  ln-houae  developing  organization  responsible  for  this  program  Is  the  US  Army  Research 
Institute  for  the  Behavioral  and  Social  Sciences  (ARI). 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Past  research  has  resulted  In  the  following  research  products:  Improved 

methods  of  projecting  manning  and  skill  maintenance  requirements  during  the  weapons  system  acquisition  process;  Improved 
selection  and  assignment  methods  through  the  determination  of  physical  and  aptitude  requirements  for  new  weapons  systems; 
development  of  better  methods  for  Integrating  soldiers  Into  their  first  unit  of  assignment  through  assessing  the  organiza¬ 
tional  factors  associated  with  assimilating  replacements;  development  of  automated  personnel  asalgnnent  procedures  for 
unit-level  personnel  assignment;  an  information  data  baae  of  enlisted  performance  and  first-tour  retention  factors  In  the 
first  five  years  of  the  volunteer  force;  methods  to  Improve  training  evaluation;  a  taxonomy  for  training  scenarios  for 
advanced  air  defense  weapons  systems;  recommendations  for  new  on-the-job,  effective  self-paced  training  techniques  for 
selected  combat  and  combat  support  skills;  methods  and  materials  for  selecting  and  assigning  Initial  Entry  Rotary-Wing 
(IERW)  pilots;  procedures  for  countering  the  effects  of  personnel  turnover  in  armor  crews;  new  training  methods  to  enhance 
skill  mslntenance  and  transfer,  with  particular  emphasis  on  combat  and  equipment  maintenance  jobs. 
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2.  (U)  FT  1982-FT  1984  Planned  Program:  The  planned  program  will  produce:  computer- baaed  system  for  acceaalonlng 
and  recruitment;  methods  for  determining  factors  In  NCO  attrition;  methods  to  determine  personnel  requirements  of  new  weapon 
systems;  methods  to  Improve  unit  effectiveness;  techniques  to  Improve  garrison  management  performance  In  c  cm  bat  units; 
methods  for  using  Instructional  technology  in  maintenance  training;  modela  to  determine  long-term  personnel  requirements; 
techniques  to  Improve  unit  cohesivenesa;  techniques  for  training  combat  skills;  methods  for  conducting  skill  maintenance 
training  In  operational  unite;  effective  company-level  leaderahlp  techniques;  management  techniques  for  collective  training; 
maintenance  training  strategies;  computer-based  systems  for  more  effective  recruiter  productivity;  methods  for  predicting 
the  performance  of  soldiers  employing  new  weapons  systems;  and  analytical  tools  to  perform  manpower  resources  cost  analysis 
early  In  ayatem  design.  A  total  of  A7  professional  and  10  support  personnel  are  Involved  In  this  effort. 

3.  (U)  Program  to  Completion:  This  la  s  continuing  program. 
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A.  <U) 

Sciences  (ED) 

RESOUKCES  (PROJECT  LISTING): 

($ 

In  thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Ultimate 

Estimate 

To  Completion 
Continuing 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

537! 

5574 

6975 

>251 

Not  Applicable 

AH  98 

Clothing  and  Equipment 

4617 

5030 

6262 

6377 

Continuing 

Not  Applicable 

Technology 

A427 

Tactical  Rigid  Wall  Shelters 

754 

544 

708 

874 

Continuing 

Not  Applicable  v 

B.  <U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND 

MISSION 

NEED:  A  strong  ln-houae 

and  contractual  Exploratory  Development  Program 

Is  conducted  to  improve  combat  clothing,  Individual  equlpaent,  field  aervlce  support  equlpaent,  and  aheltera  In  order  to 
significantly  Increase  the  soldier's  effectiveness  In  coabat  and  survivability  on  the  modern-day  battlefield.  Iaproved  coa¬ 
bat  clothing  la  needed  to  Increase  the  soldier's  coabat  effectiveness  and  provide  protection  In  both  noraal  and  extreme  cli- 
astlc  conditions,  and  to  provide  caaouflage,  ballistic,  chemical,  flaae,  and  theraal  protection.  Modern  caaouflage  auet 
decrease  the  probability  of  detection  by  an  enemy  using  many  nodes  of  sophisticated  surveillance  ranging  froa  daylight  visi¬ 
ble  to  night  surveillance  and  theraal  laaglng  devices.  Iaproved  protection  froa  the  Increasing  lethality  of  fragaentatlon 
weaponry  la  required  for  both  ground  and  aircrew  soldiers.  Iaproved  flaae  protection  for  coabat  uniforms  la  required  to 
Improve  the  effectiveness  of  the  coabat  soldier  In  perforalng  required  tasks.  Increased  eaphasls  Bust  be  placed  on  pro¬ 
viding  eye  protection  against  laser  rangefinders  and  other  directed  energy  thretts.  The  ever-lncreaslng  threat  of  cheal- 
cal/blologlcal  warfare  necessitates  protection  against  chealcal /biological  attack  to  peralt  the  soldier  to  perform 
coabat-essentlal  duties  In  a  chemically  toxic  envlronaent,  while  still  providing  protection  against  all  the  threats  of  the 
Integrated  battlefield.  Exploratory  Development  in  tactical  rigid-wall  shelters  will  laprove  the  capability  of  the  shelters 
to  resist  the  threat  of  nuclear,  chealcal,  and  biological  warfare  as  well  as  laprove  the  resistance  of  the  shelters  against 
conventional  warfare.  It  la  also  part  of  a  Department  of  Defense  (DOD)  effort  to  aeet  the  International  Organisation  for 
Standardization  (ISO)  specifications  for  aoveaent  of  shelters  by  container  ships  and  slaultaneously  reduce  the  proliferation 
of  various  sizes  and  types  of  tactical  shelters  and  special-purpose  vans  currently  In  the  Inventory,  provide  Improved  \ 
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performance,  and  reduce  maintenance  time  and  coeta.  The  current  emphaale  on  housing  command  and  control  functions, 
hospitals,  missile  systems,  and  Fire  Direction  Centers  in  tactical  shelter*  requires  extensive  effort  in  hardening  of 
shelters  from  the  effects  of  Nuclear,  Biological,  and  Chemical  (NBC)  as  veil  as  conventional  threat*.  This  program  will 
yield  the  technology  to  ultimately  field  multipurpose,  NBC-hardened,  standard  shelters  for  all  of  the  DOD.  Development 
effort  in  tentage  la  required  to  attain  the  capability  to:  design  field  shelters  which  more  fully  meet  field-operational 
requirements,  reduce  the  logistical  support  and  financial  investment  required  for  current  field  shelters,  and  explore  mate¬ 
rials  and  design  concepts  for  improving  chemical  protection  to  permit  the  continuation  of  eaaentlal  missions  in  a  chemically 
toxic  environment.  The  major  thrust  of  the  organizational  field  equipment  efforts  is  to  provide  greater  mobility  (lighter 
weight)  and  improve  efficiency  by  using  leas  fuel  and  power,  and  reducing  water  consumption  and  waste  products,  visual  sig¬ 
nature,  and  noise  levels.  Field  sanitation/ personal  hygiene  system*  essential  to  the  health  and  welfare  of  the  combat  sol¬ 
dier  must  also  be  compatible  with  chemical  decontamination  needs  of  the  future. 

C.  (U)  BASIS  FOR  FT  1983  ROTE  BEQUEST:  Conduct  research  pertaining  to  the  development  and  improvement  of  fibers,  fabrics, 
msterlals,  and  new  design  applications  for  combat  clothing,  personal  equipment,  and  field  service  support  equipment  snd 
shelters  to  Increase  the  survivability  of  the  soldier  on  the  battlefield.  Conduct  research  to  Insure  that  these  new  mate¬ 
rial*  and  combination*  of  materials  exhibit  superior  performance  in  the  face  of  operational  threats  (ballistic,  chemical 
agent,  flame,  laser,  and  thermal/lnfrared  detection),  as  well  as  environmental  conditions  (extreme  cold,  extreme  heat,  rain, 
physiological  stress).  Develop  procedures  for  protection  of  Army  materiel  and  systems  under  all  types  of  field  conditions, 
both  in  use  and  while  in  storage.  Determine  resistance  of  new  materials,  materiel,  suppllea  and  systems  to  microbial  degra¬ 
dation  and  contamination.  Expand  program  to  develop  means  for  providing  individual  and  collective  protection  against  chemi¬ 
cal  agents  for  the  soldier  and  his  equipment,  and  to  Improve  field  aanitation/personal  hygiene  systems  to  enable  a  more 
efficient  and  faster  method  to  decontaminate  personnel,  clothing,  and  equipment.  Investigate  composite  panels  for  tactical 
shelters  of  balanced  design  to  resist  the  conventional,  chemical,  and  nuclear  threats  without  excessive  cost  and  weight  pen¬ 
alties. 
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D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($ 

In  thousands) 

Total 

Additional 

Estimated 

FY  1981 

FY  1982 

FY  1983 

To  Completion 

Coat 

ROTE 

Funds  (current  requirements) 

Funds  (as  shovn  in  FY  1982 

5371 

5574 

6970 

Continuing 

Not  Applicable 

submission) 

6317 

5586 

6864 

Continuing 

Hot  Applicable 

Reduction  of  $946  thousand  In  FY  1981  funding  level  Is  a  result  of  reprograming  to  higher  priority  Army  requirements .  The 
funding  decrease  of  $12  thousand  In  FY  1982  Is  a  result  of  the  adaended  budget  request  and  application  o.  revised  Inflation 
Indices.  The  Increase  of  $106  thousand  in  the  FY  1983  funding  level  Is  the  net  result  of  a  reduction  In  he  scope  of  the 
planned  program  to  fund  higher  priority  Army  programs  and  the  addition  of  an  effort  for  the  special  operations  community. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Thli  prograa  It  designed  to:  Improve  hiaan  performance  and  aoldler  lurvlva- 
blllty;  reduce  the  weight  of  soldler'i  clothing  and  equipment;  upgrade  levels  of  protection  igilnit  chemical  agents,  flame, 
and  fragmentation  threats;  provide  countermeasure  systems  against  detection  by  electro-optical  devices;  and  explore  the  use 
of  new  materials  and  designs  to  protect  the  eyes  against  nuclear  flash,  laser,  and  ballistic  threats.  Also  Included  are 
efforts  to  Improve  field  service  equipment  and  life  support  facilities.  Increase  protection  for  systems  housed  In  tactical 
rigid-wall  shelters,  and  the  development  of  design  criteria  and  enhanced  capability  against  chemical  agents* 

G.  (U)  RELATED  ACTIVITIES:  In  order  to  preclude  a  duplication  of  effort,  related  research  la  coordinated  with  each  of  the 
other  military  services  who  develop  their  own  service-related  clothing  and  Individual  equipment  Items.  Coordination  and 
liaison  with  Industry  la  accomplished  by  the  US  Army  Natick  Research  and  Development  Laboratories*  The  Exploratory  Develop¬ 
ment  efforts  In  clothing  and  equipment  move  to  Advanced  Development  under  Frogrsm  Element  (Ft)  6. 37. 47. A,  Soldier 
Support/Survlvablllty,  Project  D669,  Clothing  and  Equipment,  and  to  Engineering  Development  under  PE  6.47. 13. A,  Combat 
Feeding,  Clothing  and  Equipment,  Project  DL40,  Clothing  and  Equipment.  Advanced  Development  In  tactical  rigid-wall  shelters 
Is  performed  in  PE  6. 37. 26. A,  Combat  Support  Equipment,  Project  D428,  Tactical  Rigid-Wall  Shelters.  Engineering  Development 
Is  conducted  In  PE  6. 47. 17. A,  General  Combat  Support,  Project  D429,  Tactical  Rigid-Wall  Shelters. 

8.  (U)  WORK  PERFORMED  BT:  The  major  in-house  effort  is  performed  by  the  US  Army  Natick  Research  and  Development 
Laboratoriee,  Natick,  MA.  Other  Government  activities  involved  are  US  Army  Institute  of  Environmental  Medicine,  Natick,  MA; 
US  Army  Materials  end  Mechanics  Research  Laboratory,  Watertown,  MA;  US  Army  Chemical  Systems  Laboratory,  Aberdeen  Proving 
Ground,  HD;  Duguay  Proving  Ground,  WT;  and  US  Army  Armaments  Coamand,  Dover,  NJ.  Current  contractors  are  Brwiawlck  Corp, 
Marion,  VA;  Raman  Avldyne  Division,  Burlington,  MA;  Albany  International,  Dedham,  MA;  Celanese  Corporation,  Summit,  MJ;  Rota 
and  Haas,  Sprlnghouse,  PA;  and  ILC  Dover,  Frederica,  SB.  In  addition  there  are  20  other  contrects  for  approximately 
$1,300,000. 


I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS; 

3*  (U)  FT  1981  and  Prior  Accomplishments:  Developed  fabrics  which  have  combined  protection  against  chemical  agents 

and  flame.  Implemented  the  use  ot  these  new  fabrics  for  the  protection  of  alrcrewman  and  combat  vehicle  crewman.  Completed 
and  Implemented  the  development  of  the  new  technology  for  the  fabrics  used  In  the  new  Battledress  Uniform  system.  Developed 
a  polyester/wool  fabric  for  use  In  the  year-round  uniform  for  the  Army.  Completed  work  on  materials  design  to  provide 
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protection  of  individual  soldier  clothing  and  equipment  against  thermal  imagers  and  radar.  Completed  work  to  aaaure  that 
women  soldiers  are  properly  equipped  with  uniforms  and  load-carrying  equipment  so  that  they  may  perform  essential  duties  in 
their  ever  expanding  roles  in  the  Army.  Continued  work  on  developing  new  approaches  to  provide  chemical  protection.  This 
work  included:  evaluating  nonwoven  fabrics  using  carbon  fibers,  evaluation  of  processes  and  methods  to  obtain 
carbon- laminated  or  impregnated  materials  with  optimum  chemical  protection  and  evaluation  of  selective  permeable  membranes 
and  permeable-sorptive  fibrous  materials  for  sn  Improved  chemical  agent  protective  system.  Evaluated  several 
flame- retardant  finishes  for  use  with  the  standard  chemical  protective  overgarments.  Developed  experimental  teat  methods  to 
affect  textile  yarns  balllstlcally  in  order  to  measure  the  materiel  reaction  in  quantitative  units  of  stress,  strain  and 
time.  Completed  development  of  a  statistical  method  to  evaluate  results  of  fabric  color  matching.  Work  to  harden  tentage 
against  the  Chemical  Warfare  (CW)  threat  was  continued.  A  system  analysis  was  Initiated  to  develop  concepts  for  a  new  gen¬ 
eration  of  general-purpose  tentage  tdilch  can  effectively  meet  the  CW  threat  when  It  la  encountered.  Contract  work  seeks  a  ^ 

near-term  solution  to  hardening  the  Tent,  Expandable,  Modular,  Personnel  (TEMPER)  against  the  CW  threat.  Material  and  : 

structural  options  for  such  tentage  are  being  explored.  A  final  design  configuration  for  a  new  space  heater  was  completed.  j 

The  systems  analysis  on  concepts  for  a  field  bath/laundry/ decontamination  system  was  continued.  Work  continued  on  the  ‘ 

determination  of  the  response  of  tactical  shelters  to  dynamic  (nuclear  overpressure)  loading  and  forces.  Models  were 
developed  to  determine  the  adequacy  of  changes  In  the  design  of  tactical  rigid-wall  shelters.  Work  continued  on  evaluating 
commercial,  nondestructive  test  devices  to  detect  loss  of  integrity  In  bonding  of  panels  for  tactical  shelters  and  the 
influence  of  thermal  loading  on  the  akin  to  core  delamlnatlon.  Work  waa  continued  on:  solving  the  Nuclear,  Chemical, 

Biological  (NBC)  ballistic  threat  for  tactical  shelters  based  on  a  review  of  the  nuclear  environ  nt  In  which  these  shelters 
must  be  operated,  and  development  of  computer  codes  for  the  structural  analysis  of  these  shelters  In  the  NBC  environment. 

An  Electromagnetic  Interference  (EMI)  Protection  tit  for  the  nonexpendable  shelter  was  fabricated  and  Installed  for  testing. 

A  nonexpendable  shelter  full-scale  test  model  was  subjected  to  lOpsl  overpressure  In  a  simulated  nuclear  event  while  fully 
Instrumented . 

2.  (U)  FT  1962-PT  198 A  Planned  Program:  Continue  exploratory  development  on  fibers  and  fabrics  for  chemical  and  bio¬ 

logical  protective  clothing  and  evaluate  the  potential  of  vet- laid,  nonwoven  materials  containing  activated  carbon. 

Continue  the  evaluation  of  advanced  chemical  protective  materials  towards  extending  protection  levels,  shelf  life  and  reduc¬ 
tion  of  heat  stress  associated  with  current  protective  clothing.  Extend  tha  wear  life  of  the  current  chemical  protective 
clothing  through  the  Investigation  of  charcoal  binders,. formulations  and  materials.  Combine  flame-retardant  properties  with 
chamlcal  protection  on  molded  or  dipped  rubber  htndvear .  Investigate  perspiration  poisoning  responses  of  materials  and 

V  ! 


1-266 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  <6. 27. 23. A  Title:  Clothing,  Equipment,  end  Shelter  Technology 

DOD  Mission  Areal  tiil  -  Environmental  and  Life  Budget  Activity:  #1  -  Technology  Base 

Sciences  (ED) 

analyse  structure  and  physical  property  relatlonahip  In  elastomers.  Continue  development  of  decontaminating  techniques  lor 
chemical /biological  protective  clothing.  Continue  Investigation  of  woven  and  nonwoven  fabrics  for  caaiouf lage  In 
snow-covered  terrains  and  develop  concepts  to  Improve  camouflage  of  shelters  In  conventional  tactical  employments.  Analyze 
areas  of  conflict  In  interoperability  of  camouflage  materials  among  North  Atlantic  Treaty  Organization  (NATO)  countries  and 
Initiate  means  of  overcoming  them.  Investigate  systems  Interaction  of  personnel  and  field  Items  In  relation  to  detection 
signatures.  Investigate  means  of  Increasing  performance,  durability  and  application  of  camouflage  to  clothing  and  equipment 
Items.  Conduct  biomechanical  analysis  on  males/ females  using  modified  load-carrying  equipment  to  provide  design  criteria 
for  an  advanced  load-carrying  system.  Initiate  development  of  clothing  and  equipment  for  the  special  operations  community 
for  use  In  various  climatic  environments.  Initiate  effort  to  enhance  flame,  ultraviolet  and  abrasion  resistance  on 
apun-bonded/melt-blown  materials.  Establish  ln-houae  capability  to  assess  noise  attenuation  properties  of  textile  materials 
and  composites.  Screen  new  materials  for  noise  attenuation  capability.  Initiate  development  of  novel  combat  clothing  sys¬ 
tem  with  multiple  protective  capability  against  flame,  ballistic,  chemical  and  nuclear  threats.  Candidate  Chemical 
Protective  (CP)  materials  baaed  on  sorptive  carbon  will  be  laminated  to  shell  and  liner  fabrics,  fabricated  Into  prototype 
uniforms  for  testing.  New  hlgh-tenaclty  fibers  will  be  evaluated  for  ballistic  protection.  Initiate  effort  to  develop  pro¬ 
tection  against  new  enemy  ballistic  threats.  Develop  fabrics  with  permanent  antistatic  properties  for  use  In  explosive 
environments.  Complete  evaluation  of  prototype  combat  uniforms  with  Infrared  suppressive  and  radar  absorptive  properties  to 
reduce  signature.  Complete  fabrication  of  both  radar  absorptive  and  infrared  suppreaalve  materials  and  evaluate  In  end  Item 
configuration.  Investigate  means  to  Include  camouflage  performance  In  materials  for  CP  ensembles,  flame  hardened  garments, 
tactical  shelters,  and  Items  for  snow-covered  terrains.  Utilize  Integrated  sizing  study  data  to  draft  Initial  single-size 
clothing  system  patterns.  Continue  evaluation  of  nonwoven  fabrics  for  shelter  and  parachute  applications.  Evaluate  mate¬ 
rials  newly  released  to  the  commercial  market  for  flame-retardance  properties  for  possible  military  application.  Complete 
the  hardening  of  the  Tent,  Expandable,  Nodular,  Personnel  (TEMPER)  tent  to  meet  the  chemical  warfare  threat  In  the  near 
term;  complete  concept  development  and  Initiate  exploratory  development  on  tentage  designs  to  most  effectively  meet  the 
chemical  warfare  threat  In  the  long  tern;  investigate  new  techniques  and  concepts  for  future  bath/ laundry/ decontsmlnatlon 
system  capable  of  meeting  personal  field  hygiene  needs  with  reduced  water  requirements  as  well  as  providing  a  decontamina¬ 
tion  capability  for  personnel  and  clothing  when  required.  To  improve  field  tentage,  continue  work  on  chemically  resistant 
fabrics.  Inflatable  beams  and  other  efficient  structural  concepts,  effective  design  for  a  Chemical  Marfare  (<X)  environment, 
and  habitability  problems.  Continue  efforts  for  Improved  field  latrines  and  waste  disposal  systems.  Investigate  field 
laundry  concepts  requiring  minimal  power  and  water  and  capable  of  decontamination  of  fabrics  used  for  clothing,  tents, 
covers,  etc.  Continue  dynamic  analysis  of  frame- and- panel  designs,  as  well  as  new  structural  concepts  for  tactical, 
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rigid-wall  shelters.  Work  will  continue  on  developing  a  more  general  dynamic  analysis  to  Include  blast  overpressure  and 
ballistic  Impact  loads.  Continue  evaluation  of  Nondestructive  Testing  (NET)  devices  and  make  a  determination  as  to  the 
suitability  for  Army  use.  Continue  development  of  design  methodology  and  trade-off  considerations  for  tactical  shelters 
exposed  to  the  Nuclear,  Biological,  Chemical  (NBC)  ballistic  threat.  Fabricate  and  evaluate  by  shock  tube  testing  nuclear 
overpressure  panels  to  Interface  with  Army  family  of  standard  shelters.  Evaluate  data  on  simulated  nuclear  test  on 
nonexpendsble  shelter  and  refine  computer  model  of  shelter  exposed  to  overpressure.  Investigate  means  for  moving  shelters 
short  distances  for  complexlng  functions  In  the  field;  evaluate  new  materials  and  systems  being  proposed  for  military  use 
for  susceptibility  to  microbial  deteriorate  Personnel  Involved:  professional  -  *5,  support  -  20, 


3. 


This  Is  a  continuing  program. 
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A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  progran  Is  designed  to  Increase  the  soldier's  effectiveness  in  con bat 
and  survivability  on  the  battlefield  by:  laproving  hunan  performance,  environmental  protection,  and  personal  coafort; 
reducing  the  weight  of  soldier's  clothing  and  equlpaent;  upgrading  levels  of  protection  against  chealcal  agents,  flaae,  and 
fragmentation  threats;  Investigating  countermeasure  systems  that  provide  caaouflage  of  the  soldier  against  detection  by 
electro-optical  devices;  and  exploring  the  use  of  new  aaterlals  snd  designs  to  protect  the  eyes  agslnst  nuclear  flash, 
laser,  and  ballistic  threats.  Also  Included  are  efforts  to  laprove  field  service  equlpaent,  field  life  support  facilities, 
development  of  design  criteria  for  field  shelters,  development  of  procedures  for  protection  of  Amy  materiel  and  systeaa 
under  all  types  of  environmental  conditions  while  the  equlpaent  la  both  in  use  and  In  storage;  and  determination  of  resis¬ 
tance  of  new  materials,  materiel,  supplies,  and  systems  to  microbial  degradation  and  contamination. 

B.  (0)  RELATED  ACTIVITIES:  In  order  to  avoid  a  duplication  of  effort,  related  research  la  conducted  by  coordination  with 
each  of  the  other  Services  which  develop  their  own  Service-related  clothing  and  Individual  equipment  Iteaa.  Coordination 
and  liaison  with  Industry  Is  accomplished  by  the  US  Army  Natick  Research  and  Development  Laboratories.  The  Exploratory 
Developaent  efforts  In  clothing  and  equlpaent  aove  to  Advanced  Development  (AD)  under  Program  Element  (PE)  6. 37. 47. A, 
Soldier  Support/Survlvablllty,  project  D669,  Clothing  and  Equlpaent,  and  to  Engineering  Developaent  under  PE  6. 47. 13. A, 
Combat  Feeding,  Clothing  and  Equipment,  project  DL40,  Clothing  and  Equlpaent. 

C.  (U)  WORK  PERPORHBD  BY:  The  major  ln-house  effort  la  performed  by  the  US  Army  Natick  Research  and  Developaent 
Laboratories,  Natick,  MA.  Other  Government  activities  Involved  are  US  Army  Institute  of  Envlronaental  Medicine,  Natick,  MA 
US  Amy  Materials  and  Mechanics  Research  Laboratory,  Watertown,  MA;  US  Army  Chealcal  Systeas  Laboratory,  Aberdeen  Proving 
Ground,  MD;  and  Dugway  Proving  Ground,  Provo,  UT.  Current  contractors  are  Albany  International  Research,  Inc.,  Dedhaa,  MA; 
Celanese  Corp.,  Summit,  NJ;  Southern  Mills,  Atlanta,  GA;  Rohm  and  Haas,  Sprlnghouse,  PA;  and  ILC  Dover,  Frederica,  DE. 

There  are  20  other  contracts  worth  approximately  $1.5  alllion. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Developed  experlaental  test  methods  to  affect  textile  yams  balllatlcally 
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in  order  to  aeaaure  the  aaterial  reaction  in  quantitative  unita  of  atreaa,  atrain  and  tlae.  Coapleted  development  of  a 
atatlatical  method  to  evaluate  reaulta  of  fabric  color  matching .  A  syatea  analysis  was  initiated  to  develop  concepts  for  a 
new  generation  of  general-purpose  tentage  which  can  effectively  aeet  the  Chealcal  Warfare  (CW)  threat  when  it  la  encoun¬ 
tered.  Contract  work  seeks  a  near  term  solution  to  hardening  the  Tent,  Expandable,  Modular,  Peraonnel  (TEMPER)  agat  .at  the 
CW  threat.  Material  and  atructuial  options  for  such  tentage  are  being  explored.  A  final  design  configuration  for  a  new 
space  heater  waa  coapleted.  The  systeas  analysis  on  concepts  for  a  field  bath/lsundry/decontamlnatlon  syatea  was  continued. 

Developed  fabrics  which  have  coablned  protection  against  chealcal  agenta  and  flame,  lapleaented  the  use  of  these  new 
fabrics  for  the  protection  of  aircrewman  and  caabat  vehicle  crewman.  Coapleted  and  lapleaented  the  development  of  the  new 
technology  for  the  fabrlca  used  In  the  new  Battledress  Uniform  systea.  Developed  a  polyester/wool  fabric  for  use  in  the 
year-round  uniform  for  the  Army.  Coapleted  work  on  materials  design  to  provide  protection  of  individual  soldier  clothing 
and  equipment  against  thermal  laagers  and  radar.  Coapleted  work  to  assure  that  women  soldiers  are  properly  equipped  with 
uniforms  and  load-carrying  equlpaent  so  that  they  aay  perform  essential  duties  in  their  ever- expanding  roles  in  the  Army. 
Continued  work  on  novel  concepts  and  materials  for  cold  weather  clothing  which  will  result  in  the  integration  of  several 
items  of  cold  weather  clothing  Into  a  new  systea.  This  new  systea  will  be  301  lighter  in  weight  and  will  result  in  Improved 
perforaance  and  capability  for  the  soldier.  Continued  work  on  developing  new  approaches  to  provide  chemical  protection. 

This  work  Included:  evaluating  nonwoven  fabrics  using  carbon  fibers,  evaluation  of  processes  and  methods  to  obtain 
carbon-laalnated  or  Impregnated  materials  with  optimum  chealcal  protection  and  evaluation  of  selective  permeable  membranes 
and  permeable-sorptive  fibrous  materials  for  an  laproved  chemical  agent  protective  system.  Evaluated  several 
flame-retardant  finishes  for  use  with  the  standard  chemical  protective  overgarments. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  Continue  exploratory  development  on  fibors  and  fabrics  for  chemical  and  bio¬ 

logical  protective  clothing  and  evaluate  the  potential  of  wet-laid,  nonwoven  materials  containing  activated  carbon.  Further 
the  potential  of  lightweight,  nonwoven  materials  (other  than  wet-laid)  for  protection  against  the  chemical  and  blol-'slcal 
threat.  Continue  the  evaluation  of  advanced  chealcal  protective  materials  towards  extending  protection  levels,  shelf  life 
and  reduction  of  heat  stress  associated  with  current  protective  clothing.  Extend  the  wear  life  of  the  current  chemical  pro¬ 
tective  clothing  through  the  Investigation  of  charcoal  binders,  formulations,  and  aaterlals.  Combine  flame-retardant  prop¬ 
erties  with  chemical  protection  on  molded  or  dipped  rubber  handwear.  Determine  chealcal  protective  properties  of  wrapped 
carbon  yarns,  crushed  foam  and  apun-bonded/aelt-blown  webs.  Continue  evaluation  of  nonsorptlve  approaches  to  fabric 
development  to  protect  against  chemically  toxic  environments.  Investigate  perspiration  poisoning  responses  of  materials  and 
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analyse  structure  and  phyalcal  property  relationship  in  elastomers.  Continue  development  of  decontaminating  techniques  for 
chemlcal/blologlcal  protective  clothing.  Continue  work  on  selective  permeable  membranes  and  permeable-sorptive  fibrous 
materials  for  Improved  chemical  agent  protective  systems.  Continue  Investigation  of  woven  and  nonwoven  fabrics  for  camou¬ 
flage  In  snow-covered  terrains  and  develop  concepts  to  Improve  camouflage  of  shelters  In  conventional  tactical  employments. 
Analyse  areas  of  conflict  In  Interoperability  of  camouflage  materials  among  North  Atlantic  Treaty  Organisation  (NATO)  coun¬ 
tries  and  initiate  means  of  overcoming  them.  Investigate  systems  Interaction  of  personnel  and  field  Items  in  relation  to 
detection  signatures.  Investigate  means  of  Increasing  performance,  durability  and  application  of  camouflage  to  clothing  and 
equipment  Items.  Conduct  biomechanical  analysis  on  males/females  using  modified  load-carrying  equipment  to  provide  design 
criteria  for  an  advanced  load-carrying  system.  Initiate  effort  to  enhance  flame,  ultraviolet  and  abrasion  realatance  on 
spun-bonded/melt-blown  materials.  Establish  ln-houae  capability  to  assesa  noise  attenuation  properties  of  textile  materials 
and  composites.  Screen  new  materials  for  noise  attenuation  capability.  Relationship  between  material  properties  and 
mechanism  of  acoustical  energy  attenuation  will  be  determined.  Initiate  development  of  clothing  and  equipment  for  the  spe¬ 
cial  operations  community  for  use  in  various  climatic  environments.  Initiate  development  of  novel  combat  clothing  system 
with  multiple  protective  capability  against  flame,  ballistic,  chemical  and  nuclear  thrusts.  Candidate  Chemical  Protective 
(CP)  materials  based  on  sorptive  carbon  will  be  laminated  to  shell  and  liner  fabrics,  fabricated  Into  prototype  uniforms  for 
testing.  New  hlgh-tenaclty  fibers  will  be  evaluated  for  ballistic  protection.  Initiate  effort  to  develop  protection 
against  new  enemy  ballistic  threats.  Develop  fabrics  with  permanent  antistatic  properties  for  use  in  explosive  envi¬ 
ronments.  Investigate  new  methods  of  Incorporating  active  charcoal  in  flexible  cellular  materials.  Continue  work  on  new 
concepts  to  Incorporate  Chemical  Biological  (CB),  ballistic,  camouflage,  and  flame  protection  Into  one  combat  uniform  and 
reduce  weight  and  bulk  of  current  combat  clothing  while  maintaining  protective  quality.  Complete  evaluation  of  prototype 
combat  uniforms  with  Infrared  auppresalve  and  radar-absorptive  properties  to  reduce  signature.  Continue  effort  to  quantify 
Interaction  of  night  vision  sights  with  the  eye  to  give  a  better  understanding  of  effects  of  camouflage  patterns  at  night. 
Complete  fabrication  of  both  radar-absorptive  and  Inf rated- suppressive  materials  and  evaluate  In  end  item  configuration. 
Investigate  means  to  Include  camouflage  performance  in  materials  for  CP  ensembles,  flame-hardened  garments,  and  items  for 
snow-covered  terrains.  Complete  quantification  of  eye/night  vision  eights  Interaction  to  evaluate  effects  of  camouflage 
patterns  at  night.  Utilise  Integrated  siting  study  data  to  drsft  Initial  single-site  clothing  system  patterns.  Continue 
testing  of  advanced  candidate  CP  materials  and  uniform  wear  tests.  Continue  evaluation  of  nonwoven  fabrics  for  shelter  and 
parachute  applications.  Evaluate  materials  newly  released  to  commercial  market  for  flame-retardance  properties  for  passible 
military  application.  Complete  the  hardening  of  the  Tent,  Expandable,  Modular,  Personnel  (TEMPER)  tent  to  meet  the  chemical 
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warfare  threat  In  the  near  tera;  coaplete  concept  developaent  and  Initiate  exploratory  developaent  on  tentage  designs  to 
aost  effectively  aeet  the  chealcal  warfare  threat  In  the  long  tera;  continue  structures  and  aaterlals  atudles  necessary  to 
aeet  future  tentage  design  requirements;  transfer  the  heater  study  to  engineering  developaent;  Investigate  new  techniques 
and  concepts  for  future  bath/laundry/decontaalnatlon  systea  capable  of  meeting  personal  field  hygiene  needs  with  reduced 
water  requlreaents  as  well  as  providing  a  decontaalnatlon  capability  for  personnel  and  clothing  when  required.  To  Improve 
field  tentage,  continue  work  on  chealcally  resistant  fabrics,  inflatable  beaas  and  other  efficient  structural  concepts, 
effective  design  for  a  Chemical  Warfare  (CW)  environment,  and  habitability  probleas.  Continue  efforts  for  Improved  field 
latrines  and  waste  disposal  systems.  Investigate  field  Isuadrf  concepts  requiring  alnlaal  power  and  water  and  capable  of 
decontaalnatlon  of  fabrics  used  for  clothing,  tents,  covers,  etc.  Evaluate  new  aaterlals  and  systema  being  proposed  for 
military  use  for  susceptibility  to  alcroblal  deterioration.  Personnel  Involved:  professional-40,  support-17. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

A.  (U)  Major  Milestones:  Hot  Applicable 


5.  (II)  Resources  ($  In  thousands): 


FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Actual 

Estlaate 

Estlaate 

Estlaate 

to  Completion 

Cost 

ROTE 

Funds  (current  requlreaents) 

4617 

5030 

6262 

6377 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 

submission) 

5512 

5042 

6149 

Not  Shown 

Continuing 

Not  Applicable 

Reduction  of  $895  thousand  in  the  PY  1981  funding  level  la  a  result  of  reprograming  to  higher  priority  Aray  requlreaents. 
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The  funding  decrease  of  $12  thousand  In  FY  1982  Is  a  result  of  the  amended  budget  request  and  the  application  of  revised 
Inflation  indices. 

The  increase  of  $113  thousand  In  the  PY  1983  funding  level  la  the  net  result  of  a  reduction  In  the  scope  of  the  planned  pro¬ 
gram  to  fund  higher  priority  Army  programs  and  the  addition  of  an  effort  for  the  special  operations  community. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaands) 


Total 


Project 

FT  1981 

FY  1982 

FY  1983 

FY  198* 

Additional 

Estimated 

Number 

Title  Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Coats 

TOTAL  FOR  PROGRAM  ELEMENT  6552 

5556 

5595 

7012 

Continuing 

Not  Applicable 

AH99 

Joint  Services  Food/Nutrltlon  6552 

5556 

5595 

7012 

Continuing 

Not  Applicable 

Technology 


B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AMD  MISSION  NEED:  The  Any,  aa  Executive  Agent  of  the  Department  of  Defenae,  conduct  a 
the  DOD  Food  Reaearch,  Development,  Teatlng,  and  Engineering  Program  In  aupport  of  all  the  military  aervlcea  and  the  Defenae 
Loglatlca  Agency.  Military  food  aervlce  operatlona  are  conducted  under  condltlona  which  are.  In  many  lnatancea,  quite  dif¬ 
ferent  from  commercial  food  aervlce  and  require  apeclallsed  fooda,  packaging,  and  equipment.  Thla  program  la  dealgned  to 
meet  unique  military  requlremente  for  food  ayatema  to  aupport  ground  combat,  air  and  ahlpboard  operatlona,  and  where  needed. 
In  garrlaon.  It  ldentlflee  itema  and  technology  available  from  lnduatry  which  can  be  adapted  or  modified  to  fill  military 
needs.  Reaearch  and  development  programa  are  conducted  when  lnduatry  cannot  provide  required  aupport  due  to  lack  of  epe- 
c tallied  expertise  or  knowledge  of  military  ayatema  and  operatlona.  Examples  of  ouch  unique  problema  are:  extending  sta- 
blllty  and  aafety  of  apeclal  combat  ratlona  dealgnated  for  prepoeltloned  war  reaervea;  reducing  weight  and  volume  to  mini¬ 
mize  the  loglatlcal  burden  and  accommodate  extreme  apace  llmltatlona  aaaoclated  with  military  weapon  ayatema  auch  aa  nuclear 
aubmarinea  and  ground  arnored  vehlclee;  packaging  to  aurvlve  extreme  mechanical  and  envlroiaental  atreaaea  through  long  sup- 
ply  routea  to  remote  locatlona  and  airdrop  delivery  ayatema;  ensuring  essential  nutrition  under  extreme  climatic  and  pos¬ 
sible  chemical,  biological ,  and  nuclear  conditions  to  military  forces  worldwide  and  mass  feeding  of  military  personnel  under 
combat  condltlona. 


C.  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  This  program  Is  designed  to  respond  to  food  service  system  requirements  (defl- 
clenclea)  that  have  been  Identified  by  the  military  departments  and  Includes  relevant  technology  base  for  the  development. 
Integration,  and  systematic  application  of  food,  equipment,  packaging  and  other  relevant  technologies  to  the  analysis  and 
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design  of  new  and/or  improved  food  and  food  service  concepts  and  syateas.  Syateaa  targeted  for  modernization  and 
laproveaent  Include  Army  and  Marine  Ground  Coabat  Food  Service  Syateas,  Navy  Shipboard  Food  Service  Syatea  (primarily  subma¬ 
rines),  and  Air  Force  Ground  Launched  Cruise  Missile  Food  Service  Syatea.  Particular  emphasis,  across  all  military  food 
syateaa,  will  be  applied  to  potential  probleaa  of  food  delivery  under  nuclear,  biological,  and  chemical  warfare  conditions. 
Also  Included  are  Investigations  to  Improve  efficiency  of  Navy  in- port  feeding  syateaa  and  new  concepts  for  improved  food 
service  management  training  for  all  services. 

D.  (U)  COMFAMSOM  WITH  FT  1982  RPTE  REQUEST:  ($  in  thousands) 


ROTE 

Funds  (current  requirements) 
Funds  (aa  shown  in  FT  1982 
submission) 


FT  1981  FY  1982  FT  1983 


Additional 
To  Completion 


Total 

Estlaated 

Coat 


6552 

5952 


5556  5595 

5736  6833 


Continuing  Not  Applicable 

Continuing  Not  Applicable 


Increase  of  $600  thousand  in  the  FT  1981  funding  level  is  a  result  of  reprograalng  to  accelerate  development  of  Army  Combat 
Field  Feeding  Syatea.  The  funding  decrease  of  $180  thousand  in  FT  1982  is  a  net  result  of  an  increase  in  the  amended  budget 
request,  the  application  of  revised  Inflation  Indices,  and  a  Congressional ly  directed  decrease  in  the  program  of  $167  thou¬ 
sand  idilch  had  been  requested  for  development  of  the  MX  Missile  Ground  Mode  Food  Service  System.  The  FT  1983  decrease  of 
$1,238  thousand  is  due  to  reduction  in  scope  of  prograa  to  fund  other  high-priority  Army  requlreaents. 


E.  (U)  OTHER  APPROPRIATION  FUWSi  Hot  Applicable. 
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r.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  US  comrclal  food  Industry  over  most  of  the  world  Is  based  on  a  sophis¬ 
ticated,  labor-intensive,  high-energy  system  of  distribution  of  mostly  refrigerated,  frozen  food  products,  or  shelf-stable 
products  with  short  shelf  lives.  The  food  Industry  la  oriented  towards  transfer  of  food  from  the  fam  to  the  local  super¬ 
market,  while  willtary  rations  way  be  transported  anywhere  in  the  world,  by  any  available  weans  and  be  stored  under 
potentially  adverse  conditions  often  for  long  periods  of  tlae.  An  organized  systematic  approach  la  used  to  assess  the  capa¬ 
bilities  and  deficiencies  of  existing  military  food  systems  and  to  identify  available  technology  and  projected  advancements 
In  food,  equipment,  and  related  fields  which  can  be  applied  to  the  Services'  feeding  problems.  The  objective  Is  to  upgrade 
the  responsiveness  of  the  military  food  service  systems  to  existing  and  projected  operational  requirements.  New  concepts 
developed  under  this  program  utilize  the  most  cost-effective  solutions  with  the  shortest  feasible  development  cycle. 

C.  (D)  RELATED  ACTIVITIES:  This  work  la  being  conducted  as  part  of  the  DOD  Pood  Research,  Development,  Test,  and 
Engineering  (RDT  and  Eng)  Program  which  also  Includes  programs  In  the  following:  Program  Elements  6. 11. 02. A,  Project  AH52,  , 

Basic  Research  In  Support  Equipment  for  the  Individual  Soldier;  6. 37. 47. A,  Project  D610,  Pood  Advanced  Development;  and  ( 

6. 47. 13. A,  Project  D54B,  Hilltary  Subsistence  Systems.  This  Is  a  coordinated  Joint  Military  Service  Program,  and  there  are  1 

no  other  equivalent  federal  or  any  military  expertise  or  in- house  facilities  available  for  the  conduct  of  those  required 
research  and  development  activities. 

H.  (U)  WORK  PERFORMED  BT:  The  majority  of  effort  (about  70Z)  la  conducted  In-house  by  the  US  Army  Natick  Research  and 
Development  Laboratories,  Natick,  MA.  Other  Army  and  government  laboratories  that  have  provided  assistance  Include  the 
Letterman  Army  Inatltute  of  Research,  the  Presidio  of  San  Francisco,  CA;  the  Construction  Engineering  Research  Laboratory, 
Champalgn-Urbana ,  IL;  and  the  Regional  Laboratories  of  the  Department  of  Agriculture.  Various  academic  lnatltutlons  have 
also  performed  work  In  this  program,  such  as  University  of  Nebraska,  Lincoln,  NE;  Bowling  Green  University,  Bowling  Green, 

OH;  Massachusetts  Institute  of  Technology  and  Harvard  University,  Cambridge,  MA;  Baylor  College  of  Medicine,  Houston,  TX; 

Worcester  Polytechlc  University,  Worcester,  MA;  New  York  University,  New  York  City,  NT;  Texas  ASM  University,  College 
Station,  TX;  and  University  of  California,  Los  Angeles,  CA.  Contractors  Include  National  Academy  of  Science,  Washington, 

DC;  Arthur  D.  Little,  (Abridge,  MA;  General  Electric  Co.,  Schenectady,  NY;  and  Ralston  Purina  Corp,  St  Louis,  MO. 

1  •  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Prototypes  of  Improved  Army  and  Al;-  Force  (USAF)  Combat  Pood  Service 

_  » 
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Systeas  have  been  successfully  tested.  USAF  plans  to  equip  their  Rapid  Deployaent  Force  with  the  nev  syatea.  The  Aray 
version  has  a  potential  for  reducing  food  service  personnel  In  coabat  by  SO  percent  idille  continuing  to  produce  highly 
acceptable  hot  aeale,  A  prototype  version  of  a  Marine  Corps  (USMC)  assault  food  packet  was  tested  In  NATO  excerlaee  and  as 
a  result  has  aoved  Into  final  developaent  steps  leading  to  general  adoption  and  use.  Hew  space-saving  conpressed  foods  were 
tested  on  a  Navy  nuclear  subaarlne  with  resulta  Indicating  that  both  aubaarlnea  and  surface  ships  could  significantly 
Increase  endurance  voyages  using  these  new  foods.  The  Navy  continues  to  convert  aircraft  carriers  and  other  ships  to  the 
fast  food  concept  developed  under  this  prograa.  A  new  hospital  food  service  systea  was  designed  and  tested  In  an  Any 
hospital  with  high  patient  acceptance  and  Indications  of  food  service  labor  savings  of  up  to  30  percent. 

2.  (U)  FT  H82-FT  1984  Planned  Prog raw:  Concept  developaent  and  technology  base  effort  In  support  of:  wore 

efficient,  highly  aoblle,  lees  manpower-intensive  coabat  food  service  syetaas  for  the  Air  Force,  Any,  and  Marine  Corps; 
food  service  capability  In  IBC-contaalnated  envlronaents;  specialised  food  service  systeas  for  the  Air  Force's  GLCM  alsalle 
ays  tea;  unique  requlreaents  for  mote  and  Isolated  locations  where  resupply  Is  severely  Halted;  advanced  Navy  Afloat  Food 
Service  systeas  tdilch  consider  logistical  llaltatlons,  operational  efficiency,  and  labor  reduction;  new  ln-fllght  feeding 
systea  to  support  Air  Force  crews  and  troops .on  critical  longer  duration  allltary  airlift  alaslons;  autoasted  aanagerl el 
control  systeas,  new  aanagerlal  training  techniques,  snd  new  garrison  food  service  systeas  to  Increase  the  efficiency  of  and 
decrease  the  waste  In  allltary  food  service  operations;  laproved  food  stability  snd  quality  aeesureaent  techniques,  and  the 
detetalnatlon  of  microbiological  safety  and  htaan  acceptance  parameters  for  new  and  modified  subsistence  lteas  and  rations 
in  order  to  enhance  the  quality  assurance,  quality  control,  and  quality  assessment  of  allltary  subsistence  and  rations;  la- 
proved  methods  for  processing,  packaging,  and  storing  food  lteas  to  laprove  quality,  reduce  food  losses,  and  enhance  caaaer- 
clal  produclhlllty  and  affordability;  basic  heat  transfer  studies  on  food  setvlce  equipment  to  laprove  yields,  shorten  food 
preparation  tlaes,  and  provide  consequent  savings  In  energy  costs  and  laproved  field  food  service  sanitation  technology  to 
ellalnate  potential  health  hasards  and  enhance  operational  and  logistical  efficiency.  Initiate  concept  development  and 
technology  effort  in  support  of  developaent  of  Integrated  defense  subsistence  logistic  systea  for  worldwide  wartime  food 
service  alaed  towards  enhanced  readiness  and  max lata  cost  effectiveness;  Integrated,  modularised  feeding  systeas  for  warttae 
mobilisation  conditions  that  would  address  the  particular  requlreaents  of  dispersion  of  US  Air  Force  units  to  collocated 
operating  bases;  and  e  combustion  technology  prograa  for  laproved  safety  and  fuel  efficiency  and  diversity  of  field  burners. 
Initiate  developaent  efforts  alaed  specifically  at  Improvement  of  food  service  In  extreae  arctic  conditions  and  an  analysis 
of  logistics  alternatives  for  the  aarltlae  prepositioning  of  subsistence  to  support  units  of  rapid  deployaent  and  strike 
forces.  Continue  efforts  to  determine  effects  of  prolonged  consumption  of  operational  rations  on  coabat  effectiveness  as  a 
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bssls  for  Improved  rstlon  design.  Continue  technology  bsse  development  In  food  processes  preservation  and  stability;  food 
service  equipment  design;  food  packaging/ protection;  food  acceptance  (hiaan  factors);  and  microbiological  safety.  This  pro¬ 
gram  Involves  86  professional  staff  and  23  support  personnel. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Sciences 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thou aanda) 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
2058 

FY  1982 
Estimate 

"179? 

FY  1983 
Estimate 

~T9U 

FY  198* 
Estimate 
TT51 - 

Additional 

To  Completion 
Continuing 

Total 

Estimated 

Costs 

Not  Applicable 

DY10 

R&D  In  Nultlcommand  Data 
Systems 

2058 

179* 

1966 

2181 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  program's  major  thruat  la  to  develop  and  use  advances  In 
computer  software  technology  for  near-term  coat  ami  quality  Improvements  for  nultlcommand  nontactlcal  ADP  systems.  Included 
are  research  and  exploratory  development  efforta  to:  (1)  Asalat  DOD /DA  program  managers  In  the  planning  and  control  of 
software  development;  (2)  Increase  the  reliability,  usability,  adaptability,  and  cost-effectiveness  of  nultlcommand  ADP  sys¬ 
tems  and  defense  computer  applications;  (3)  reduce  the  time  and  costs  attributed  to  software  development  and  maintenance; 
and  (A)  focus  on  the  support  of  current  standard  programing  languages,  Including  the  development  of  programing  and  manage¬ 
ment  tools  for  the  effective  Implementation  of  a  new  standard  high  order  language.  Some  work  on  advanced  hardware  periph¬ 
erals  and  computer  technology  la  Included  In  support  of  the  Standard  Army  Multicommand  Management  Information  Systems 
(STAMMIS),  c  cm  bat  service  support  systems  (CS^j  and  the  acquisition  of  the  Vertical  Installation  Automation  Base  Line 
(VIABLE). 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  This  program  will  specifically  address  automated  tools  to  Increase  the 
effectiveness  of  the  requirements  definition  process,  the  test  and  evaluation  of  an  advanced  experimental  Automated  Project 
Management  System  (APMS)  for  software  development  managers;  experimental  tools  and  methodologies  for  the  specification  and 
measurement  of  software  quality  and  complexity;  the  development  of  software  rapid  prototyping  capability;  the  development 
and  evaluation  of  a  programing  effort  estimator  baaed  upon  measures  of  specifications;  and  the  application  of  a  local 
computer  network  testbed  to  Army  battlefield  automation  requirements.  The  program  will  evaluate  the  application  of  research 
results  In  data  base  machines  towards  reducing  the  time  and  cost  of  large  data  manipulation,  access,  and  retrieval  in  an 
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Any  STAMMIS.  The  techniques  will  sin  to  reduce  costs  of  coaputer  software  developaent ,  laprove  efficiencies  In  the  STAMM  IS 
user  envlronaent,  and  reduce  duplication  of  effort.  Efforts  under  this  prograa  eleaent  will  Include  support  for  aodernlza- 
tlon  of  aultlcoaaand  ADP  hardware  systeas  and  upgrading  large-scale  software  systeas  presently  eaployed  In  allltary  Install¬ 
ations  throughout  the  world  by  Prograa  Managers  and  defense  contractors.  A  prlaary  FY83  thrust  Is  to  accelerate  the  use  of 
new  proven  software  advances  for  aultlcoaaand  ADP  hardware  systeas. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


Additional 
to  Coapletlon 


Continuing  Not  Applicable 

Continuing  Not  Applicable 


It  DTE 

Funds  (current  requlreaents) 
Funds  (as  shown  in  FT  1982 
subalsslon) 


FY  1981  FY  1982  FY  1983 


2058 

1858 


1796 

1797 


1966 

2182 


Total 

Eatlaated 

Cost 


Funding  In  FY81  was  Increased  through  caaaand  reprograalng  to  take  advantage  of  research  accoapllshaents  In  autoaatlng  the 
requlreawnt.  Decrease  In  funde  for  FY82  and  FY83  are  due  to  reallocation  to  higher  priority  prograas. 

E.  (U)  OTHER  APPROPRIATION  PONDS:  Not  applicable. 
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F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION;  Department  of  the  Army,  DOD,  and  GAO  studies  have  Identified  the  effective 
and  timely  development  of  software  to  be  a  major  problem  area  In  the  development  of  computer-based  systems.  The  DOD 
Software  Technology  Initiative  has  recently  enumerated  several  technical  Issues  which  require  the  support  of  the  research 
community  In  addressing  this  problem.  This  Program  has  developed  four  primary  research  thrusts  which  directly  support  the 
DOD  Initiative:  (1)  The  Requirements  Analysis  research  will  result  In  an  Automated  Requirements  System  (ARS)  which  signifi¬ 
cantly  assists  the  user  In  communicating  a  precise  statement  of  his  needs;  an  analysis  of  these  requirements;  and  a  'rapid 
prototype'  of  the  system  to  Illustrate  the  Implications  of  the  users'  requirements  In  terms  of  the  tnrget  system.  The  ARS 
product  should  lead  to  a  30Z  reduction  In  software  maintenance  costs  In  resulting  systems.  (2)  Metrics  and  Life  Cycle 
Planning  research  has  produced  an  experimental  Automated  Project  Management  System  (APMS)  to  Improve  project  management  In 
software  development  projects.  Additional  research  In  coat  estimation  should  result  in  the  Integration  of  an  effective 
software  cost  estimation  tool  Into  APMS.  Research  In  Decision  Support  Systems  concepts  and  design  methodologies  will 
Increase  the  effectiveness  of  automated  systems  support  for  Army  decisionmaking.  (3)  Standard  Language  Support  research  has 
made  significant  strides  In  Identifying  and  documenting  tools  and  procedures  for  the  measurement  of  software  quality  and 

'  complexity.  Results  of  this  program  will  reduce  the  overall  coat  of  maintaining  software-based  systems  and  Improve  the 
quality  of  systems  being  fielded  by  the  Defense  Department.  (6)  Distributed  Systems  research  has  produced  a  local  computer 
network  testbed  and  Is  being  used  as  a  basis  to  research  requirements  for  advanced  battlefield  automation.  Analyses  will' 
reduce  the  uncertainties  of  advenced  architectural  concepts  and  shorten  the  gap  between  state-of-the-art  and  fielded  tech¬ 
nology.  Data  ba«*  machine  technology  research  results  are  being  aplled  to  very  large  Army  data  retrieval  problems  to  reduce 
the  response  tt-k..  and  Improve  the  effectiveness  of  dats  management  In  the  Army.  This  entire  Program  Is  expected  to  result 
In  substantial  Improvement  In  both  Army  Internal  software  development  and  contractor-developed  software  products. 

G.  (U)  RELATED  ACTIVITIES:  The  Army's  Military  Computer  Family  program  (MCF  PE  and  Project  No.  6.37 .23 .A/D101 )  Hardware, 
Software,  and  Instruction  Set  Architecture  Product  Planning  la  developing  a  compatible  computer  family  and  a  high  order  lan¬ 
guage,  Ada,  which  has  application  In  advanced  Information  systems.  The  Army's  Integrated  Software  Research  and  Development 
(ISRAD)  program  received  support  from  Project  6. 58. 98. A/MM  61  (Integrated  Software).  The  Army's  Nontactlcal  ADP  Technology 
Program  Element,  6.37.65.A/DY13,  reaulted  from  research  successes  In  APMS  and  ARS  In  this  program.  Participating 
development  agencies  Include  the  Office  of  the  Chief  of  Engineers,  Military  Personnel  Center,  Soldiers  Support  Center, 
Training  and  Doctrine  Command,  and  the  US  Army  Computer  Systems  Command.  Research  projects  supported  by  this  PE  are  coordi¬ 
nated  by  the  DOD  Management  Steering  Committee  for  Embedded  Computer  Resources  and  other  DOD  panels/coamltteee.  Continued 
liaison  at  the  laboratory  and  action  officer  level  with  Navy  and  Air  Force  counterparts  minimizes  duplication  of  work. 
Several  cooperative  research  projects  are  funded  by  the  Rome  Air  Development  Command  (RADC)  and  the  Army  Research  Office. 
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H.  (U)  WORK  PERFORMED  BY:  University  of  California,  Berkeley,  CA;  General  Research  Coapany,  Huntsville,  AL;  Georgia 
Institute  of  Technology,  Atlanta,  GA;  RAVEN  Syateas  and  Research,  Inc.,  Washington,  DC;  Kansas  State  University,  Manhattan, 
KS;  Purdue  University,  Lafayette,  IN.  In-house  developing  agencies  Include:  US  Army  Institute  for  Research  In  Manageaent 
Information  and  Coaputer  Sciences  (AtRMICS),  Atlanta,  GA. 

I.  (U)  PROGRAM  ACCOM PLISWENTS  AND  FUTURE  PROGRAMS: 

-1.  (U)  FY  1981  and  Prior  Accomplishments:  AIRM1CS-USACSC ' a  R&D  Multlcoaaand  data  Systems  Project  (DY10): 

Technological  Accomplishments  during  FT  1977  through  FT  1981  Included  the  following  key  efforts:  A  15-voluae  aet  of 
guidebooks  was  published  for  the  software  community  describing  how  to  do  structured  programing;  two  handbooks  Issued 
describing  for  government  aanagers  how  to  formulate  and  manage  software  development  In  defense  programs.  Demonstrated  a 
specialized  lightweight,  miniature,  low-power,  handheld  data  entry/display  terminal  suitable  for  a  military  field  envi¬ 
ronment.  AIRM1CS  developed  a  coat  estimation  and  sizing  model.  Although  It  was  originally  aimed  at  decision  support  appli¬ 
cations  (command  and  control  and  management  Information  ayatema).  Initial  experiments  Indicate  It  has  wider  applications. 

An  Information  Processing  System  Simulator  (IPSS)  was  used  as  a  sketching  tool  for  the  Standard  Installation 
Division/Personnel  System  (SIDPERS)  in  back-end,  interactive  configuration.  Jointly,  with  the  Navy,  conducted  an  evaluation 
of  the  suitability  of  IPSS  for  use  by  DOD  In  computer  performance  prediction,  sizing,  and  design  optimization.  Developed 
complementary  requirements  technology  called  "System  Sketching"  to  provide  feedback  about  system  characteristics  to  prospec¬ 
tive  users.  Evaluated  a  group  of  software  management  tools  for  Integration  Into  the  smart  terminal  system;  two  terminals 
were  placed  In  operational  development  environment  for  early  user  feedback.  Demonstrated  the  concept  of  a  Back-End  Data 
Base  Management  System  (DBMS)  on  a  minicomputer  for  possible  application  to  future  information  ayatema  architecture. 
Developed  and  demonstrated  a  hardware  network  of  three  microcomputers  Interconnected  to  a  minicomputer.  To  preserve  large 
previous  investments.  Investigation  efforts  were  made  Into  portability  of  COBOL  languages  to  multiple  vendor  hardware  which 
concluded  with  an  Identification  of  a  proper  COBOL  subset  and  mapping  algorithm.  In  FT  1980,  effectively  demonstrated  the 
capability  of  Input/Output  Requirement  Language  (IORL)  to  translate  and  analyze  requirements  for  the  Army's  Standard  Army 
Multicommand  Management  Information  Systems  (STAMMIS);  i.e..  Standard  Army  Maintenance  System  (SAMS).  Developed  concept  and 
prototype  extension  to  Problem  Statement  Language  (PSL/PSA)  to  facilitate  development  of  software  requirements  spe¬ 
cifications  and  to  support  automated  system  sketch.  Enabled  Technology  transfer  of  requirements  engineering  technology  to 
»>Jor  STAMUS  redesign  effort  (l.e.,  STAMMIS  Standard  Army  Financial  Systems).  Investigated  the  feasibility  of  applying 
microcomputer  technology  to  STAMMIS  by  establishing  an  experimental  model  of  interactive  logistics  system  utilizing 
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low-speed  communication  network;  distributed  data  base  control  and  COBOL  application  prograas  were  lapleaented  on 
alcrocoaputer-based  hardware.  An  advanced  inforaatlon  aysteaa  research  effort  was  undertaken  to  identify  experimental 
developnent  projects  which  would  serve  aa  "real  world"  vehicles  for  the  transfer  of  advanced  concepts  and  technologies  to 
future  A  ray  systeas.  In  FY  1981,  developnent  was  begun  on  an  Autoaated  Requlreaents  Systea  to  Include  systea  definition  and 
design  of  the  user  interface.  Local  Coaputer  Network  research  produced  a  slaulatlon  aodel  for  predicting  network  perfora- 
ance,  a  nonlntruslve  network  aonltor,  and  a  traffic  generation  capability  to  provide  for  experlaental  evaluation  of  distri¬ 
buted  architectures.  MILPERCEN  data  transfer  research  was  ccnpleted  with  results  being  forwarded  to  the  personnel  comau- 
nlty.  Experlaental  data  base  aachlne  was  completed  and  relative  evaluation  of  software  Implementation  of  Data  Base 
Management  System  (DBMS)  Integrated  Relation  Systeas  (INGRES)  was  initiated.  Exploratory  development  of  advanced  personnel 
requirements  in  local  computer  networks  on  the  battlefield  was  initiated  with  the  Soldier  Support  Center.  Validation  and 
automation  of  alcroestlaatlng  technique  for  systems  change  packages  la  scheduled  for  completion  in  December  1981. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  Continue  research  and  exploratory  development  efforts  in  the  areas  of 

requirements  analysis,  metrics,  and  life-cycle  planning  technology,  distributed  systems  and  standard  language  support. 

Begin  coding  of  Autoaated  Requirements  System  (ARS)  and  complete  design  of  advanced  systea  sketch  to  produce  rapid  proto¬ 
types  of  realistic-size  systems.  A  verification  and  validation  methodology,  complete  with  tools  and  procedures,  will  insure 
that  the  produced  software  code  correctly  iaplaenta  functional  and  performance  requlreaents.  Complete  demonstration  of 
experlaental  ARS  and  development  of  systea  sketch  for  Integration  into  ARS.  Initiate  research  into  autoaated  translation  of 
very  high  level  language  (e.g..  Problem  Statement  Language  and  Problem  Statement  Analysis  (PSL/PSA)  to  COBOL  progrsa.) 
Transition  experlaental  Automated  Requlreaents  Systea  (ARS)  results  to  advanced  developnent  project  (FY13)  in  prograa  ele¬ 
ment  6.37.65,  Non-Tactical  ADP  Technology.  Begin  development  of  techniques  for  estlaatlng  developnent  effort  based  on  ana¬ 
lysis  of  high  level  software  specifications.  Complete  evsluation  of  production  profiles  and  error  histories  to  identify 
characteristics  of  error-prone  programs.  Begin  design  and  development  of  experimental  software  quality  management  support 
system.  Begin  exploratory  design  and  development  of  software  maintenance  tools  and  procedures.  Incorporate  dual  topology 
capability  Into  local  computer  network  testbed.  Complete  evaluation  of  Battlefield  Administration  Automation  Architecture 
(BAAA)  technical  feasibility.  Complete  evaluation  of  data  base  aachlne  (DIRECT)  performance  against  distributed  Data  Baae 
Manageaent  Systea  (DMBS)  (INGRES).  Complete  research  in  data  base  adaini stration  functions.  Develop,  test,  and  evaluate 
Decision  Support  System  (DSS)  design  and  developnent  methodologies  for  the  Aray  systeas.  Transition  experlaental  autoaated 
Project  Manageaent  System  (APMS)  research  results  to  this  advanced  development,  Prograa  Element  6. 37. 65. A.  Initiate  explor¬ 
atory  research  in  software  reliability  models  for  Aray  software  developnent.  Begin  exploratory  development  of  advanced  data 
base  concepts  to  support  software  resource  estlaatlng  requirements  and  methods. 
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3.  (U)  Prog ran  to  Completion:  This  Is  a  continuing  program.  The  anticipated  results  of  the  future  program  are: 
Demonstrated  color-graphics  applications  and  quantitative  tools  to  aid  managers  and  decisionmakers;  an  experimental  system 
that  Integrates  unstructured  and  structured  problems  through  the  use  of  behavioral  sciences,  computer  sciences,  and  opera¬ 
tions  research  or  systems  analysis;  provisions  for  better  scheduling  and  control  of  projects  and  time  reduction  In  project 
declslomaklng;  a  developmental  system  which  can  be  engineered  into  a  configuration  compatible  with  Ada  1  ogramlng  Support 
Environment  (APSE)  and  the  Army's  plan  for  Post-Deployment  Software  Support  (PDSS). 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  RPIE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element :  >6. 27. 27. A  Title:  Non-Systems  Training  Devices  (NSTD)  Technology 

DOD  Hlaalon  Area 1  l?22 " Environmental  &  Life  Sclencea  (ED)  Budget  Activity:  i 1  -  Technology  Base 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 

1591 

FY  1982 
Eatlmate 

1557 

FY  1983 
Eatlmate 

1955 - 

FY  1984 
Estimate 

5759 - 

Additional 

To  Completion 
Continuing 

Estimated 

Coats 

Not  Applicable 

A230 

NSTD  Technology 

2691 

2657 

2900 

4709 

Continuing 

Hot  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AMD  MISSION  MEED:  Thia  Exploratory  Development  program  provide*  the  technology  baae 
to  support  future  Non-Syetea  Training  Device  developienta .  Non-System  Training  Devlcea  are  developed  to  provide  general 
military  training  and  training  on  aore  than  one  ltea/ayatea.  A  Syatea  Device  provldee  training  on  a  apeclfic  ltea/ayatea. 
Modern  weapons  ayateaa  are  being  Integrated  Into  the  force  at  unprecedented  rates-  Arrival  of  thla  sophisticated, 
high-technology  equipment  will  coincide  with  Increased  conatralnta  on  people,  dollara,  and  tlae  in  a  training  environment 
where  the  cost  of  aaaunltlon  and  equipment  operation  continue  to  rlae.  Training  devices  and  training  simulation  provide 
force  multipliers  that  Improve  combat  effectiveness  at  a  lover  overall  training  cost-  The  combat  effectiveness  of  Army  per¬ 
sonnel  la  key  to  both  compensating  for  the  numerical  superiority  of  opposing  forces  and  for  maintaining  a  ready  force.  This 
combat  effectiveness  can  beat  be  achieved  by  Innovative,  efficient,  and  reaults-orlented  training-  The  major  thrust  In  the 
development  of  new  training  devlcea  la  to  develop  equipment  that  allows  a  high  transfer  of  knowledge  and  experience  from  the 
training  situation  to  a  combat  altuatlon.  The  Army  has  a  continuing  need  to  expand  the  technology  base  for  training  devlcea 
and  simulation  to  support  the  development  of  training  environments  and  training  systems  that  provide  the  training  required  to 
win  In  any  conflict. 

C.  (U)  BASIS  FOR  FY  1983  RPIE  REQUEST :  Requested  funds  will  continue  ongoing  developmental  effort  and  Initiate  exploratory 
development  on  new,  promising  concepts  and  technology  products  that  will  ultimately  transition  Into  Advanced  or  Full-Scale 
Development.  Specific  thrusts  will  (1)  continue  development  of  techniques  for  Improving  the  effectiveness  of  battlefield 
engagement  simulation  exercises;  (2)  develop  and  evaluate  Computer  Generated  Imagery  (CGI)  techniques  to  provide  realistic 
out-the-window  scenes  Including  return  fire  and  multiple  moving  targets;  (3)  continue  to  Improve  the  effectiveness  of 
maintenance  tralr 'ng  and  explore  more  effective  use  of  realtime  feedback  In  maintenance  tralnera;  (A)  develop  and  evaluate 
High  Detail  Daylight  Display  for  Hap-of-the-Earth  flight  training;  (5)  Initiate  efforts  on  a  comprehensive  Area  Heapons 
Effects  Simulation  program  to  complement  the  Multiple  Integrated  Laser  Engagement  System  (MILES);  (6)  and  expand  the  Squad 

UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 27.27. A  Title:  Non-Systems  Training  Devices  (HSTD)  Technology 

DOD  Hlsaion  Areal  T57T  -  Environmental  A  Life  Sciences  (ED)  Budget  Activity:  >1  -  Technology  Base 

Weapon  Analytical  Trainer  concept  in  Include  antitank/ armor  crew  training  in  fire  command  and  control,  target  engagement  and 
fire  distribution. 


COMPARISON  WITH  FT  1982  ROTE  REG 


($  in  thousand a) 


ROTE 

Funds  (current  requirements) 
Funds  (as  shorn  in  FY  1982 
submission) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Coat 

2691 

2657 

2900 

Continuing 

Not  Applicable 

2776 

3165 

6295 

Continuing 

Not  Applicable 

Reduction  of  $85  thousand  in  FY  1981  funding  la  a  result  of  reprograming  of  funds  to  higher  priority  Army  requirements. 
Decrease  in  FY  1982  of  $508  thousand  la  a  result  of  the  amended  budget  request  and  the  application  of  revised  inflation 
indices.  Decrease  in  FY  1983  funding  requirement  of  $1,395  thousand  la  a  result  of  raduclng  the  scope  of  the  planned  effort 
to  fund  other  higher  priority  Army  requirements. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Prograa  Element:  <6. 27. 27 .A  Title:  Non-Systems  Training  Devlcee  ( II STD)  Technology 

DOD  Ml ••Ion  Areal  -  Environmental  A  Life  Sclencea  (ED)  Budget  Activity:  I 1  -  Technology  Baae 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION :  This  continuing  prograa  provide*  for  the  Exploratory  Developaent  of  training 
device*  which  are  developed  to  support  general  allltary  training  and  training  on  note  than  one  ltea/ayatea.  The  effort  under 
thla  prograa  la  directed  toward*  providing  a  technology  baae  In  support  of  Arny  training  device  developaent.  The  cost  of 
training  with  operational  equipment,  the  lack  of  available  training  area*,  and  the  need  for  high  levels  of  proficiency  to 
achieve  full  cob  bat  effectiveness  require  continuing  examination  of  approaches  to  simulation  and  training  device*.  Thla  pro¬ 
graa  provides  the  necessary  'front-end*  analytical  effort  required  to  aaoothly  transition  developaenta  Into  Advanced 
Developaent  and  Engineering  Developaent.  The  prograa  1*  structured  Into  five  technology  areas  as  follows: 

(1)  (U)  Engagement  Simulation:  To  develop  technologies  to  support  training  associated  with  the  conduct  of 
large-scale,  two-sided  conblned  ansa  field  exercises  In  typical  aodern  battlefield  envlronaenta. 

(2)  (U)  Maintenance  Simulation:  To  develop  technologies  for  reducing  dependency  on  the  use  of  operational  equip¬ 
ment  fot  maintenance  training. 

(3)  (U)  Visual  Simulation:  To  develop  technologies  associated  with  visual  presentation  of  Information,  nonprogra- 
aed  teal-world  scenes  and  slaulatad  Imagery. 

(*)  (U)  Slaulatad  Environment  Applications:  To  develop  and  evaluate  alternative  approaches  to  simulating  the  oper¬ 

ator,  crew,  and  team  training.  To  develop  aeana  of  quantitatively  aeasurlng  the  effectiveness  of  training  systeas. 

(3)  (U)  Electronic  Simulation:  To  develop  technologies  for  applications  of  electronic  techniques  associated  with 

coaputer,  communications,  autoaatic  control,  and  sensor*  to  support  and  to  pioneer  training  approaches. 

C.  (U)  BELATED  ACTIVITIES:  To  avoid  duplication  of  effort,  close  coordination  la  maintained  with  other  services  through 
Training  and  Personnel  Technology  Conferences,  Topical  Bevlews,  Joint  Service  Technical  Coordinating  Croup  -  Simulators  and 
Training  Devices,  Departaent  of  Defense  Simulator  Technical  Advisory  Croup,  worldwide  staffing  of  Training  Device 
Beipilrcaents ,  and  the  collocation  of  the  Office  of  th*  Army  Project  Manager  for  Training  Devices  (PM  TBADE)  and  the  Naval 
Training  Equipment  Center  (NTEC).  The  technology/ devices  developed  within  this  Program  normally  progress  to  Non-Systeas 
Training  Devices  (HSTD)  Advanced  Developaent  (PE  6. 37. 38. A)  and/or  NSTD  Engineering  Development  (PE  6. 47. 15. A). 

H.  (U)  WOBK  PEBPOBMED  BT:  In-house  development  Is  performed  by  the  Project  Manager  for  Training  Devices,  Orlando,  FL; 

Naval  Training  Equipment  Center,  Orlando,  PL;  United  State  Aray  Araaaent  Coamend ,  Dover,  NJ;  and  Letteraan  Army  Institute  of 
Besearch,  Presidio,  San  Francisco,  CA.  Prime  contractors  Include  Crtmaan  Aircraft,  Long  Island,  NT;  Seville  Inc.,  Pensacola, 
PL;  Sanders  Associates,  Nashua,  Ml;  and  Burtech,  Tulsa,  OK. 

UNCLASSIFIED 
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Program  Eluent:  #6.27.27  .A  Title:  Non-Systema  Training  Devices  (NSTD)  Technology 

DOD  Hlaalon.  Areal  Mil  -  Environmental  A  Life  Sclencea  (ED)  Buc'get  Activity:  Jl  -  Technology  Base 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahaenta:  The  prellalnary  Syateaa  Engineering  dealgna  for  four  (A)  Aray  Maintenance 
Training  and  Evaluation  Siaulatlon  Syatea  (AMTESS)  approaches  were  coapleted  and  two  conceptual  approachea  were  aelected  to 
enter  the  breadboard  prototype  phaae.  Two  contracta  were  awarded  for  delivery  of  breadboard  aodela  In  2nd  Quarter  FT  1982 
for  evaluation  of  training  ef fectlvcneaa  by  the  air  defenae  and  ordnance  schools.  Feasibility  of  the  Autonatlc  Weapons 
Effects  Simulator  (AN ESS )  waa  established,  and  the  AH ESS  progran  transitioned  to  Full-Scale  Developnent  In  3rd  Quarter  FT 
1981.  Collaborative  efforts  with  the  Air  Force  Hunan  Resources  Laboratory  In  the  developnent  and  evaluation  of  a  High  Detail 
Daylight  Display  for  Nap-of-the-Earth  flight  training  were  Initiated.  The  Area  of  Interest  (A01)  Investigation  continued 
with  tha  effort  directed  toward  the  developnent  of  technical  approachea  for  nultlple  viewpoint  Computer  Generated  Inagery 
(CGI)  displays.  The  Squad  Weapons  Analytical  Trainer  (SWAT)  concept  was  extended  to  antlamor  weapons  systems.  Significant 
progress  waa  denonatrated  In  the  development  of  thernal  targets  for  use  on  tank  gunnery  ranges. 

2.  (U)  FT  1962-FT  1981  Planned  Program:  The  prellalnary  systens  engineering  design  effort  of  the  A-ny  Maintenance 

Training  and  Evaluation  Siaulatlon  System  {AMTESS)  concept  will  conclude  with  the  delivery  of  breadboard  i  odels  for  teat  and 
evaluation  by  the  proponent  schools.  Training  effectiveness  analysis  of  the  AMTESS  breadboards  will  be  conducted  In  the  1st 
and  2nd  Quarters  of  FT  1982.  The  results  of  this  effort  will  provide  the  technical  and  operational  baae  for  more  efficient 
and  effective  acquisition  of  Army  maintenance  training  equipment.  The  Computer  Generated  Imagery  (CGI)  effort  will  continue 
with  the  development  of  models  that  portray  vlaual  scenes  with  sufficient  realism  for  effective  utilisation  In  visual  simu¬ 
lators.  Current  Computer  Generated  Imagery  training  systens  cannot  meet  target  Identification  requirements  at  far  ranges  and 

are  limited  because  they  cannot  process  enough  Information  to  generate  high-detall  targets  or  background  scenes.  The  High 
Detail  Daylight  Display  effort  will  be  directed  toward  resolving  these  limitations  for  selected  portions  of  the  viewing 

field.  Its  cooperative  effort  with  the  Air  Force  Human  Resources  Laboratory  will  continue  with  emphasis  on  the  utilisation 

of  novel  techniques  to  provide  areas  of  high  detail.  A  simulation  of  area  weapons  effects  will  be  continued  with  those  tech¬ 
nically  feasible  weapons  signature  concepts  for  mine,  mortar,  nuclear,  biological,  and  chemical  (NBC),  and  cannon  artillery 
systems  entering  the  breadboard  fabrication  phase.  The  resulting  simulators  will  be  Interoperable  with  the  Multiple 
Integrated  Laser  Engagement  System  (HUES).  Programs  are  planned  for  the  development  and  evaluation  of  feasible  concepts  for 
the  simulation  of  the  dirty  battlefield  effects  for  use  In  Engagement  Simulation  Exercises.  The  sensor  simulation  program 
will  continue  with  emphasis  on  developing  techniques  for  portraying  the  characteristics  of  such  sensors  as  Far  Looking 
Infrared  (FUR),  Target  Acquisition  Data  System  (TADS),  and  Pilot  Night  Visual  System  (PNVS).  This  effort  will  provide  the 
technology  baae  for  development  of  simulators  for  training  surveillance  and  target  acquisition  tasks.  An  effort  to  pwrtray 
the  thermal  Images  and  Infrared  signature  of  threat  armor  weapons  will  be  Initiated.  A  Rich  Scene  Visual  Presentation  (XSVP) 
effort  to  experimentally  determine  the  level  of  complexity  required  to  train  for  Nap-of-the-Earth  flying  will  be  Initiated. 

UNCLASSIFIED 
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Program  Element:  16. 27. 27. A  Title:  Non-Systems  Training  Device*  (MSTD)  Technology 

DOD  Mieelon  Areal  HU  -  Environment el  A  Life  Sciences  (ED)  Budget  Activity!  >1  -  Technology  Baae 

Preliminary  engineering  dealgna  will  be  Initiated  to  exploit  advance*  In  microprocessor  Interactive  intelligent  terminal*  and 
computer  apeech  technology  In  development  of  a  family  of  lov-coat  pertonal  tutorial  device*  for  uae  at  or  near  weapon*  ayatem 
altea.  Ten  (10)  profeaalonal  and  two  (2)  support  personnel  from  the  Army  Office  of  the  Project  Manager  for  Training  Devlcea 
(PM  7KA1X)  are  Involved  In  this  program. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa  Element :  #6. 27. 30. A 

DOD  Mission  Areal  3  -  Engineer In 

A.  (U)  RESOURCES  (PROJECT  LISTING)! 


Technolog 


In  thousands) 


Title:  Cold  Reg Iona  Engineering  Techoolo 
Budget  Activity:  ll  -  Technology  Baae 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  198* 

Additional 

Total 

Estimated 

Nuaber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

A262 

5*43 

6660 

6966 

Continuing 

Rot  Applicable 

AT42-A 

Coabat  Operations  Support 

1091 

1382 

1580 

1725 

Continuing 

Not  Applicable 

AT42-B 

Coabat  Developaent  Support 

1852 

2461 

3230 

3328 

Continuing 

Not  Applicable 

AT42-C 

Maintenance/Operation  of 
Facilities  In  Cold  Regions 

A82 

600 

705 

765 

Continuing 

Not  Applicable 

AT42-D 

Cold  Regions  Design  and 
Construction 

837 

1000 

1145 

1148 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  Thle  prograa  addreaaea  the  alaalon  need  to  lnaure  that  the  Army 
coabat  capability  la  aalntalned  In  both  winter  teaperate  aonea  and  In  extreme  cold  environments.  Specific  objectives  are 
to:  (1)  develop  methods  for  deteralnlng  how  terrain,  climate,  and  adverae  envlronaental  conditions  affect  the  performance 
of  Any  materiel;  (2)  develop  cost  effective  techniques  for  operating  and  aalntalnlng  Any  facilities  In  areas  Miere  cold 
weather  preaenta  a  problem;  and  (3)  develop  engineering  construction  criteria  valid  for  cold  climates. 

C.  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  The  FY  1983  request  la  baaed  on  aeetlng  coabat  requlreaents  established  by  the  US 
Any  Engineer  Center,  US  Any  Training  and  Doctrine  Coanand  (TRADOC),  troop  units,  the  US  Any  Naterlel  Developaent  and 
Readiness  Coaaand  (DARCOH),  and  by  the  US  Any  Corps  of  Engineers  (USACE)  la  aeetlng  the  military  construction,  operation, 
and  aalntenance  alaalon  In  cold  cllaatea.  Task  A  requirement  la  to  Insure  a  US  winter  coabat  capability  at  least  equal  to 
that  of  Eastern  European  countries.  Task  B  la  to  aaalat  designers  of  weapons  and  equlpaent  used  In  winter  warfare  and  under 
other  adverse  conditions.  Two  iteaa  are  particularly  Important  In  Task  B:  (1)  removing  or  reducing  Ice  buildup  from  com¬ 
bat  helicopters  and  other  allltsry  equlpaent,  and  (2)  Insuring  that  battlefield  targeting  syeteas  remain  effective  In  blow¬ 
ing  enow,  duet,  winter  fog,  and  saoke.  Task  C  la  to  provide  a  narked  reduction  In  the  costs  of  operating  and  maintaining 
military  facilities  in  cold  climates.  Research  in  Task  D  seeks  to  reduce  the  estimated  $90  million  required  every  year  to 
replace  roofs  and  pavements  which  have  failed  prematurely  due  to  stresses  imposed  by  the  cold. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Klntnt :  #6. 27. 30. A  title:  Cold  Keg  lone  Engineering  Technology 

DOD  Mission  Areal  1523  -  Engineering  Technology  (ED)  Budget  Activity:  tl  -  Technology  Beee 


<U)  COMPARISON  Win  FT  1982  ROTE  REQUEST:  ($ 

in  thousands) 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funda  (currant  requirements) 
Funds  (aa  shown  in  FT  1982 

4262 

5443 

6660 

Continuing 

Not  Applicable 

submission) 

4262 

5651 

6797 

Continuing 

Not  Applicable 

The  major  algnif leant  changes  In  funding  are  the  decrease  of  $208  thousand  In  FT  1982  and  the  decrease  of  $127  thousand  In 
FT  1983.  The  decrease  In  FT  1982  and  FT  1983  la  attributable  to  the  application  of  Congreaslonally  directed  changes  and 
reductlona  for  Increased  efficiency. 

g.  (U)  OTHER  APFROPR  IATI0H  FUNDS:  Not  applicable. 
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Program  Element :  >6. 27. 30. A 

DOO  Mission  Areal  #32 j  -  Engineering  Technology  (ED) 


Title:  Cold  Reglona  Engineering  Technology 
Budget  Activity:  #1  -  technology  laae 


F.  (U)  DETAILED  BACKOtOUND  DESCRIPTION:  The  US  Amy  Cold  Reglona  Reaearch  and  Engineering  Laboratory  (USACRREL)  prowldea 
centrall*e3~San«55ient— ISr_tETa-proJect7  Soae  of  the  work  la  conducted  by  the  US  Amy  Engineer  Waterways  Experiment  Station 
(WES)  and  the  US  Amy  Engineer  Topographic  Uboratorlea  (ETL).  Reaearch  la  conducted  In  four  areaa  to:  (1)  provide  US 
forcea  with  a  winter  caabat  capability  ao  that  winter  condltlona  become  an  advantage  rather  than  a  disadvantage ;  (2)  over¬ 
come  environmental  constraints  on  materiel  and  provide  the  field  coaaander  with  equipment  that  works  as  Intended  In  a  cold 
battlefield  environment;  (3)  maintain  and  operate  Amy  facilities  In  northern  areaa  iritere  winter  conditions  require  differ¬ 
ent  methods  and  techniques;  and  (4)  develop  new  designs  for  rehabilitation  of  existing  northern  Amy  facilities  to  reduce 
the  current  energy  and  maintenance  coat  penalty  attributable  to  winter  condition*. 

G.  (U)  RELATED  ACTIVITIES:  Related  to  this  reaearch  are:  the  Corps  of  Engineers  Civil  Work*  Research  and  General 

Invt atlgation  programs  In  Cold  Regions  Hydrology,  Ice  Engineering,  and  Land  Treatment;  Program  Element  6. 11. 02. A,  Defense 
Research  Sciences,  Project  AT24,  Snow,  Ice  and  Froaen  Ground;  Program  Element  6. 27. 31. A,  Military  Facilities  Engineering 
Technology,  Project  ATA1,  Military  Facilities  Engineering  Technology;  Project  A896,  Environmental  Ouallty  for  Military 
Facilities;  and  Program  Element  6.21.11,  Atmospheric  Investigations.  There  la  no  duplication  of  effort  within  the  Amy  pro¬ 
grams;  coordination  Is  maintained  by  means  of  reports  and  regular  Interlaboratory  meetings. 

H.  (U)  WORK  PERFORMED  BY:  The  US  Amy  Cold  Regions  Research  and  Engineering  Laboratory,  Hanover ,  HH,  Is  the  primary  per¬ 
forming  activity.  Approximately  74X  of  work  Is  perfomed  ln-house.  The  remaining  portions  of  the  work  are  performed  at  the 
US  Amy  Engineer  Topographic  laboratories  at  Fort  Belvolr,  VA;  the  US  Amy  Engineer  Waterways  Experiment  Station,  Vicksburg, 
MS;  the  US  Amy  Facility  Engineer  Support  Agency,  Fort  Belvolr,  VA;  and  US  Amy  Engineer  District,  Alaska,  North  Pacific 
Division,  North  Central  Division,  Missouri  River  Division,  and  North  Atlantic  Division.  The  performing  agencies  also  con¬ 
tract  for  research  support;  contractors  Include  the  University  of  Alaska  and  Colorado  State  University. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  FY  1980,  USACRREL  developed  the  technical  plan  for  winter  battlefield 

obscuration  research.  The  plan  incorporates  laboratory  research  with  a  series  of  major  field  exercises  and  addresses  the 
performance  of  electro-optical  weapon  systems  In  an  environment  with  obscured  visibility:  falling  snow,  dust,  fog,  and 
smoke.  A  prototype  system  was  developed  to  eliminate  ice  fog  produced  by  field  generators  operating  In  f resting  conditions. 
A  simulator  was  developed  which  pemltted  laboratory  studies  of  the  effect  of  snow-cover  on  the  performance  of  antipersonnel 
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Prograa  Element:  f 6. 27.30.* 

DOD  Mission  Arcs'!  #523  -  Engineering  Technology  (ED) 


Title:  Cold  Regions  Engineering  Technology 
Budget  Activity:  #1  -  Technology  Bsse 


nines.  A  calibrated  vapor  barrier  test  facility  Has  completed  for  large-scale  nail  testing.  In  FY  1981,  SNOW-ONE ,  the 
first  In  the  series  of  battlefield  obscuration  field  experiments,  Has  conducted  during  the  ulnter  In  northern  Veraont. 
Fourteen  najor  Department  of  Defense  agencies  participated  In  the  exercise  to  test  the  performance  of  some  of  the  aoet 
sophisticated  electro-optical  equipment  now  under  development.  This  will  result  In  a  ulnter  battlefield  environmental  data 
base  with  which  future  materiel  and  equipment  may  be  designed  and  tested.  A  study  comparing  military  and  civilian  tlrea 
showed  that  on  snow  and  thawing  soil  military  vehlclea  perform  better  with  civilian  tires  than  with  military  tires.  A  sim¬ 
ple  mathematical  model  of  frost  heave  action  was  validated  through  field  testa  and  can  now  be  used  to  predict  pavement  per¬ 
formance  on  a  variety  of  pavement  designs.  The  Laboratory  published  and  distributed  worldwide  a  guidebook  on  the  repair  and 
prevention  of  pavement  potholes.  New  techniques  for  construction  of  snow  fortifications  were  developed  and  distributed  to 
the  field.  A  troop  test  was  conducted  with  the  172d  Brigade  in  Alaska  to  demonstrate  the  effectiveness  of  snow  fortifica¬ 
tions  against  Soviet  weapons.  The  new  types  of  snow  fortiflcstlons  provide  better  protection  faster  than  either  standard  US 
methods  or  current  Soviet  techniques.  Performance  data  were  assembled  to  evaluate  and  Improve  the  design  of  Intrusion  sen¬ 
sors  In  cold  regions.  Environmental  data  were  tabulated  so  that  designers  of  major  weapons  can  assess  the  risk  of  failures 
in  adverse  environments  against  the  cost  of  designing  to  specific  performance  levels  In  any  environment.  laboratory  teats 
and  field  trials  were  conducted  on  foundations,  quick  curing  of  low-temperature  concrete,  utility  distribution  systems,  and 
pavements.  This  research  was  translated  Into  construction  criteria  with  the  Issuance  of  several  Technical  Manuals. 
Underground  surveys  were  made  In  Alaaka  to  demonstrate  the  use  of  electrical  resistance  technology  to  locate  permafrost , 
locate  underground  water  sources,  and  Identify  soil  type  and  bedrock,  with  particular  emphasis  on  grounding  and  cathodic 
protection  potential.  Infrared  equipment  to  detect  moisture-contaminated  Insulation  was  developed. 

2.  (U)  FT  1982-FT  1984  Program:  The  Froat  Effects  Research  Facility  will  be  constructed  at  the  Cold  Regions 

Laboratory  during  FY82.  this  building  will  provide  USACRREL  and  the  Army  the  most  extensive  capability  for  modeling  the 
effects  of  froat  action  on  pavement  systems,  utilities,  and  foundations.  The  emphasis  on  solving  winter  battlefield  prob¬ 
lems  will  remain  very  strong  with  continuation  of  bridging,  mobility,  mlne/countermlne  performance  and  emplacement  of  weapon 
systems.  The  second  field  exercise  In  the  SNCW-ONE  series  will  be  conducted  during  FY82  In  northern  Vermont.  The  perform¬ 
ance  In  snow-covered  terrain  of  scatterable  mines  delivered  by  artillery  will  be  evaluated  In  FY82.  Two  manuals  will  be 
published:  "Pavement  Design  for  Frost  Conditions"  and  "Foundations  in  Areas  of  Deep  Seasonal  Frost  and  Permafrost."  In 
FT83  the  SNOW  test  aeries  will  focus  on  the  effect  of  the  reflectance  characteristics  of  snow  on  the  winter  battlefield. 

Work  to  Improve  thermal  performance  and  moisture  resistance  design  criteria  for  military  facilities  In  cold  regions  will 
continue.  Combat  engineer  work  will  concentrate  on  the  development  of  techniques  for  bridging  froxen  rivers,  stabilising 
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rlverbanks,  repairing  airfields  quickly  during  periods  of  low  temperature,  laproving  the  performance  of  alnea  and 
countermine  measures  in  snow.  Ice,  and  froren  soil,  as  well  as  the  performance  of  ground  vehicle  operations  in  thawing 
soils.  A  major  effort  will  be  made  to  complete  the  documentation  of  the  moat  effective  methods  of  utilising  mines,  mine 
detection  systems ,  and  countermine  systems  In  winter.  Equipment  designed  to  eliminate  ice  fog  generated  by  mobile  and  fixed 
equipment  In  freezing  temperatures  will  be  tested.  Research  will  alto  address  the  potential  of  Ice  fog  aa  offensive  tacti¬ 
cal  camouflage  and  as  a  defensive  countermoblllty  measure.  The  emergence  of  the  Far  North  as  an  area  of  economic  and  stra¬ 
tegic  Importance  causes  DOD  periodically  to  review  Its  cold  climate  combat  requirements.  USACRREL  research  programs  will 
shift  aa  required  to  meet  these  needa.  The  primary  thrust  of  the  program  In  FY84  will  continue  to  be  on  combat  engineering 
and  battlefield  obscuration.  The  SNOW-TWO  experiment  will  continue  with  manmade  obscurants:  smokes  and  battle  debris. 
Continuing  work  on  the  performance  and  detection  of  mines  in  winter  environments  will  ensure  the  successful  w inter  deploy¬ 
ment  by  the  late  1980's  of  the  new  femlly  of  mines  now  under  development.  Research  and  facilities  engineering  will  continue 
and  will  emphasize  technology  to  meet  construction  and  maintenance  demands  of  rapid  deployment  scenarios  during  winters. 

3.  (0)  Program  to  Completion:  This  la  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 

FT  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa  Elaent:  #6.27.31  .A 
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A-  (0) 

RESOURCES  (PROJECT  LISTING); 

($ 

in  thousands) 

Project 

Number 

Title 

FT  1981 
Actual 

FT  1982 
Eatlnate 

FT  1983 
Estimate 

FT  1984 
Estlaate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

3735 

3397 

4250 

4422 

Continuing 

Not  Applicable 

AT41 

Military  Facilities 

Engineering  Technology 

3735 

3397 

4250 

4422 

Continuing 

Not  Applicable 

B.  <«> 

BRIEF  DESCRIPTION  OF  ELEMENT 

AMD 

MISSION  NEED:  This 

prograa  first 

addresses  the 

task  of  providing 

cost-affordable 

facilities  for  the  Base  Developaent  and  the  Installation  Support  Activities  of  the  Aray-  The  A  ray  of  the  1980's  and  1990'a 
will  require  a  phyalcal  plant  Inherent  with  nuch  wore  sophisticated  technical  systeas  to  support  its  Readiness  and  Training 
alsslons.  Existing  facilities  will  have  to  be  upgraded  accordingly  and  the  new  conatruction  aade  to  ault.  The  coat  of  pro¬ 
viding  new  facllltlea  already  has  an  laportant  lapact  on  affordability  and  readiness.  The  prograa  la  essential  to  support 
the  planning,  design,  construction,  operation,  and  aalntenance  of  Aray  facilities  worldwide.  The  thrust  is  to  provide  tech¬ 
nology  to  Increase  productivity  and  responsiveness  in  the  planning,  design,  construction,  and  aalntenance  functions  per¬ 
formed  by  Aray  engineers  in  providing  facilities  in  teaperate  and  tropical  cllaates,  and  to  aake  the  construction  and 
aalntenance  of  the  facilities  affordable  on  a  life-cycle  basis.  The  prograa  also  addresses  the  developaent  of  technology  to 
reduce  skill  levels  and  logistics  for  troop  conatruction  and  operation  of  base  developaent  and  the  installation  support 
activities  in  theaters  of  operations  in  teaperate  and  tropical  cllaates. 


C.  (U)  BASIS  FOR  FT  1983  RPTE  REQUEST:  Funds  sre  required  to  continue  the  developaent  of  products  and  systeas  to  Increase 
the  productivity  in  all  phases  of  the  allltary  construction  process.  Systeas  under  developaent  Include  aethoda  for  cost 
effective  aaster  planning,  design  procedures  for  rapidly  evaluating  alternative  designs  and  building  systeas,  nondestructive 
testing  techniques  for  construction  quality  control,  aanageaent  intonation  systeas  for  facilities  engineers,  new  roofing 
systeas  snd  materials,  and  aethoda  to  reduce  or  ellainate  corrosion  on  allltary  Installations.  Systeas  developaent  costs 
have  been  analyzed  with  respect  to  the  priority  of  the  requlreaent  for  each  systea,  the  availability  of  personnel  resources 
to  accoapllsh  the  research  within  a  prescribed  tlaefraae,  and  the  expected  co*t  savings  when  the  sys.eas  are  in  use. 
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D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


RDTE 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

3735 

3397 

4250 

Continuing 

Not  Applicable 

submissions) 

3735 

3502 

4200 

Continuing 

Not  Applicable 

FT  1982  and  FY  1983  funding  was  changed  from  FY  1982  submission  to  Initiate  development  of  facilities  technology  to  sup¬ 
port  new  weapons  systems. 

E.  (U)  OTHER  APPROPRIATION  PIMPS:  lut  Applicable. 
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Program  Element:  #6. 27. 31. A  Title:  Military  Facilities  Engineering  Technology 

BOD  Mission  Areal  #523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AM)  DESCRIPTION:  The  objectives  of  this  program  are  to:  (1)  Increase  the  productivity  of  Army 
resources  required  to  master  plan,  design,  construct,  operate  and  maintain  permanent  installations;  (2)  minimise  the 
life-cycle  costs  of  the  Army  facilities;  and  (3)  develop  facility  designs  requiring  less  time  and  lower  skill  levels  for 
troop  construction  of  base  facilities  In  a  theater  of  operations.  The  research  Is  directed  to  four  major  thrust  areas:  (1) 
systems  to  improve  productivity  and  quality  of  military  construction  at  minimum  cost;  (2)  systems  to  maximise  the 
effectiveness  of  resource  allocation  to  operate,  maintain,  and  repair  existing  facilities;  (3)  alternatives  to  high-cost 
construction  materials,  complex  construction  systems,  current  ineffective  construction  quality  control  methods,  snd  repair 
and  maintenance  techniques  used  In  facility  operations;  and  (4)  materials  and  construction  techniques  for  rapid  base  camp 
construction  in  a  theater  of  operations. 

C.  (U)  RELATED  ACTIVITIES:  This  project  Is  coordinated  Service-wide  through  the  Joint  Service  Civil  Engineering  Research 
and  Development  Coordinating  Group.  Coordination  with  Intergovernmental  agencies  Is  accomplished  through  the  Joint  Services 
Building  Materials  Program  with  the  National  Bureau  of  Standards,  Modular  Integrated  Utility  Systems  with  the  Department  of 
housing  and  Urban  Development,  and  participation  In  the  National  Academy  of  Sciences  Building  Research  Advisory  Board. 
Related  Programs  Include:  Program  Element  6. 11. 02. A,  Defense  Research  Sciences,  Project  AT23,  Basic  Research  In  Military 
Construction,  US  Army  Construction  Engineering  Research  Laboratory,  Champaign,  1L;  Program  Element  6. 27. 19. A,  Engineering. 
Technology  (ED),  Project  AT40,  Mobility  and  Weapons  Effects,  US  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  M$.; 
Program  Element  6. 27. 20. A,  Environmental  and  Life  Sciences  (ED),  Project  A896,  Environmental  Quality  Technology,  US  Army 
Engineer  Construction  Engineering  Research  Laboratory,  Champaign,  1L;  and  Program  Element  6. 27. 81. A,  Engineering  Technology 
(ED),  Project  AT45,  Military  Energy  Technology,  US  Army  Construction  Engineering  Research  Laboratory,  Champaign,  1L, 
Technology,  US  Army  Construction  Engineering  Research  Laboratory,  Champaign,  IL.  Duplication  Is  avoided  through  monitoring 
of  projects  by  the  Directorate  of  Research  and  Development,  USACE,  annual  coordination  meetings  with  the  other  USACE  labora¬ 
tories  and  coordination  meetings  with  other  agencies  as  described  above. 

H*  (U)  WORK  PERFORMED  BY:  Approximately  65  percent  of  project  funds  are  used  for  ln-house  effort  at  the  US  Army  Engineer 
Construction  Engineering  Research  Laboratory.  Primary  contractors  are  the  University  of  Illinois,  Urbana,  IL;  and  the 
University  of  Michigan,  Ann  Arbor,  MI. 
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1.  <U)  PROCRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Improvements  to  the  military  facilities  planning,  design,  and  construction 
process  provided  by  this  research  Include:  (1)  a  Computer-Aided  Engineering  and  Architectural  Design  System  for  preconcept 
design  to  provide  greater  productivity  in  facility  design,  (2)  a  Technical  Manual  on  Systems  Building  to  enable  military 
construction  to  take  advantage  of  the  cost  savings  possible  In  the  use  of  systems  buildings,  (3)  planning  guidance  for 
training  ranges  for  the  Ml  tank,  the  Infantry  fighting  vehicle/calvary  fighting  vehicle,  and  the  AB-64  helicopter,  (4) 
field-tested  microprocessors  for  project  pay  estimates  and  construction  scheduling,  (5)  weld  quality  monitor  to  determine 

he  quality  of  a  weld  during  automatic  welding,  and  (6)  a  guide  on  nondestructive  testing  techniques  to  la  >rove  quality  of 
construction.  Accomplishments  to  assist  facilities  engineers  Include:  (1)  a  master  plan  for  developing  a  Computer-Aided 
.acllltles  Engineer  Management  System,  (2)  preliminary  conceptual  design  of  an  automated  Bousing  Operation  and  Management 
System,  (3)  a  mathematical  model  for  forecasting  the  costa  of  pavement  deterioration  and  repair  versus  new  replacement 
pavement,  and  (A)  a  maintenance  guide  for  reducing  corrosion  on  military  Installations.  Accomplishments  In  materials  and 
techniques  for  use  In  a  theater  of  operations  include:  (1)  commercially  available  programable  calculators  were  adapted, 
programed  for  theater  of  operations  use,  and  field  tested  at  eight  sites  in  Korea,  Europe,  and  CONUS,  (2)  a  foam  ballistic 
blanket  material  system  was  devised  to  resist  shrapnel  for  near-mlss  artillery  detonations. 

2.  (U)  FT  1962-FT  1984  Program:  Planned  accomplishments  to  improve  military  construction  process  Include:  (1)  con¬ 
duct  a  test  of  the  Computer-Aided  Engineering  and  Architectural  Design  System  In  concept  designs  of  facilities  planned  for 
FY64  MCA  Program,  (2)  complete  development  of  methodology  for  automating  Project  Development  Brochure  (PDB)  generation  fou 
use  In  the  Computer-Aided  Engineering  and  Architectural  Design  System,  (3)  evaluate  the  Industrialised  Building  Feasibility 
System  to  Identify  family  housing  projects  with  a  potential  for  use  of  systems  building  techniques  to  reduce  costs  and  pro¬ 
vide  housing  units  In  less  time,  (4)  provide  guidance  on  use  of  standardised  building  nodules  to  reduce  construction  costs 
tftille  maintaining  the  flexibility  needed  for  the  buildings  to  satisfy  functional  requirements,  (5)  complete  design  of 
life-cycle  costs  data  base  for  buildings,  (6)  Investigate  technology  to  make  facilities  more  resistant  to  chemical  and  bio¬ 
logical  agents,  and  (7)  develop  guide  specifications  for  single-ply  roof  systems.  Planned  accomplishments  to  provide  tech¬ 
nology  for  application  In  facilities,  operations,  and  maintenance  include:  (1)  complete  a  pavement  performance  prediction 
model  to  aid  decisionmaking  on  pavement  repair  needs  and  expenditures,  (2)  develop  guide  specifications  for  coating  aysteas 
to  comply  with  health  and  haxard  regulations  with  no  degradation  In  the  quality  of  the  coating,  (3)  complete  methodology  for 
consolidation  of  facility  engineer  work  efforts  in  geographic  areas,  (4)  field-test  corrosion  monitor  for  determining  extent 
of  corrosion  In  pipes,  and  (3)  develop  automated  housing  assignment  methodology  for  Army  Bousing  Operation  Management. 
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Scheduled  accoaplishaents  to  provide  technology  to  support  theater  of  operations  construction  Include:  (1)  preliminary 
design  criteria  for  utilization  of  f leld-formable  plastic  foam  ballistic  blanket  material  systems  in  theater  of  operations 
applications,  (2)  develop  concept  for  expanding  use  of  automation  by  the  combat  engineer  in  the  1980’s  and  1990's,  (3) 
develop  procedures  to  improve  the  Joining  of  altslnum  alloys  in  the  field,  (4)  develop  and  Integrate  an  engineer  model  into 
the  theater  combat  simulation  model  to  provide  simulation  of  engineer  organization  operation  concepts  in  theater  battlefield 
environment,  (5)  complete  evaluation  of  polymeric  materials  for  infrared  camouflage  applications  in  theater  of  operation 
facilities.  Anticipated  personnel  assignments  to  this  project  each  fiscal  year  are:  professional  45,  support  20. 

3.  (0)  Program  to  Completion:  This  is  a  continuing  program. 
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Physical  Sciences  (ED) 


A.  (U) 

RESOURCES  (PROJECT  LISTING): 

($ 

In  thousands) 

Project 

Number 

Title 

FY  1981  FY  1982 

Actual  Eatlaate 

FY  1983 
Eatlaate 

FY  1984 
Estiaate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1*56 

0 

1588 

3447 

Continuing 

Not  Applicable 

AF34 

Reaotely  Piloted  Vehicle 
Supporting  Technology 

1456 

0 

1588 

3447 

Continuing 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND 

MISSION  NEED: 

The  objective  of 

this  program 

Is  to  develop  technological  capabll- 

ltles  In  those  areas  which  currently  limit  the  operational  potential  of  snail  RPV's  for  A ray  aisslons  of  Target  Acquisition, 
Designation  and  Aerial  Reconnalsaance  (TADAR),  and  for  future  aisslons.  RPV's  are  required  to  extend  the  eyes  of  the 
Brigade  and  Division  coaaanders  to  the  range  of  their  artillery.  Increase  the  effectiveness  of  their  direct  support 
firepower,  and  provide  laser  designation  for  laser-guided  weapons.  Growth  capabilities,  cited  In  the  requlreaents  docuaent 
for  the  TADAR  alsslon,  needing  further  developaent  Include  extended  range  and  aultlple  control  operations.  This  project 
will  define  and  develop  those  capabilities.  Other  activities  Include  developaent  of  night  and  all-weather  sensors,  autoaa- 
tlc  cuers  and  Intelligent  handwldth  compression  devices,  survlvabil 1 ty/ vulnerablll ty  analysis,  and  study  of  future  aisslons; 
e.g.,  relay,  electronic  support  aeasures,  and  radlac  survey.  These  exploratory  developaent  efforts  will  enhance  the  alsslon 
effectiveness  of  small  RPV's,  Improve  system  reliability,  and  reduce  life-cycle  costs,  wherever  possible.  RPV  technology 
offers  opportunities  for  saving  lives  and  aoney  on  high  risk  alsslon  for  pilots  and  aircraft. 

C.  (0)  BASIS  FOR  FY  1983  RDTE  REQUEST:  Funds  requested  provide  for  developaent  of  Multiple  Agulla  Control  System  (MACS) 
permitting  aultlalsslon  operations  for  alnl-RPV's,  continued  developaent  of  bandwidth  reduction/intelligent  target  tracker 
equipment,  alsslon  effectlveneas/survlvablllty  enhancement  simulation  and  analysis  and  continued  Investigation  of  allllaeter 
wave  components  and  techniques  for  a  alnl-RPV  radar  sensor. 
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D.  (U)  COMPARISON  WITH  Ft  1982  ROTE  REQUEST:  ($  In  thousands) 


RDTK 

Funds  (current  requirements) 
Funds  (as  shown  In  PY  1982 
submission) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

1456 

0 

1588 

Continuing 

Not  Applicable 

1727 

2836 

3000 

Continuing 

Not  Applicable 

FY  1981-FY  1983  reductions  were  due  to  general  budget  reductions  and  reprograming  of  funds  to  higher  priority  Army  require¬ 
ments.  Funds  will  be  reprogramed  to  continue  this  program  In  FY82. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Title:  Reaotely  Piloted  Vehicles  (RPV)  Supporting  Technology 
Budget  Activity:  #1  -  Technology  Base 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  the  A  ray  RPV  progrsa  Is  to  field  alnl-RPV  systeas  which  have 
high  reliability  and  which  are  cost-effective  for  selected  alssions.  The  first  priority  A ray  alsston  Is  Target  Acquisition, 
Designation,  and  Aerial  Reconnaissance  (TADAR).  The  first-generation  systea  will  provide  day  alsalon  capabilities  via  a 
fixed-wing  alnl-RPV  under  coaaand  froa  a  Ground  Control  Station  (CCS).  The  engineering  developaent  (ED)  contract  for  TADAR 
waa  awarded  In  August  1979  and  the  ED  contract  for  the  GPE  data  link  (Modular  Integrated  Coaaunlcatlona  and  Navigation 
Systea — M1CNS)  was  awarded  In  May  1979.  This  prograa  provides  a  technical  developaent  base  for  laproveaenta  to  the  RPV. 
Prograas  are  structured  to  accoaaodate  growth.  Boat  notably  a  night  alaslon  capability  Toward  Looking  Infrared  (FLIR),  aul- 
tlple  control  and  other  aodular  payloads.  Alternate  alssions  are  being  considered,  including  electronic  warfare  (both  coa- 
aunlcatlon  and  noncaaaunlcatlon  Jaaalng),  relay,  decoy,  and  radlac  survey.  This  exploratory  developaent  prograa  addresses 
the  growth  capabilities  for  the  RPV  systea,  as  well  as  the  future  alsston  configurations.  Analysis,  slaulatlon,  and  Halted 
testing  are  conducted  so  that  subsysteaa/payloads  essential  to  the  coaplete  RPV  systea  can  be  selected  and  optlalxed.  Five 
areas  of  Investigation  are  being  pursued:  Air  aoblllty  (survivability,  propulsion,  and  launch/recovery),  radar  (allllae- 
ter),  alssions,  coaaand  and  control  (aultlple  control,  extended  range,  and  out  of  llne-of-slght) ,  and  electro-optics 
(low-cost  FLIR's,  lasers,  and  autotrackera) . 


G.  (U)  RELATED  ACTIVITIES:  Within  the  Aray,  Advanced  Developaent  la  conducted  under  Prograa  Eleaent  (PE)  6. 37. 25. A, 
Reaotely  Piloted  Vehicles  (RPV)/Dronee,  and  Engineering  Developaent  of  the  first  generation  RPV  Is  being  conducted  under  PE 
6. 47. 30. A,  Reaotely  Piloted  Vehicles.  The  Air  Force  RPV  prograas  consisting  of  PE  6. 37. 39. F,  Advanced  RPV's,  and  PE 
6. 47. 46. F,  Expendable  Drones,  are  being  aonltored.  The  Aray  and  Air  Force  RPV  prograa  aanagers  aeet  periodically  to  assure 
cooperation  between  the  services.  A  Meaorandua  of  Understanding  (MOU)  with  the  United  Kingdoa  waa  Initiated  In  FT  1979,  and 
opportunities  are  being  exaalned  for  Interoperability  between  the  two  nations. 


H.  (U)  WORK  PERFORMED  BY:  The  Research  and  Technology  Laboratories,  Headquarters,  Moffett  Field,  CA;  and  the  Applied 
Technology  Laboratory,  Fort  Eustls,  VA;  US  Aray  Electronics  Research  and  Developaent  Coaaand,  Fort  Honaouth,  NJ;  Night 
Vision  and  Electro-Optics  Laboratory,  Fort  Belvolr,  VA;  US  Aray  Avionics  Research  and  Developaent  Activity,  Fort  Honaouth, 
NJ;  and  the  US  Aray  Huaan  Engineering  Laboratory,  Aberdeen  Proving  Ground,  MD.  Contractors  participating  are:  Norden, 
Norwalk,  CT;  Systeas  Planning  Corporation,  Washington,  DC;  Developaental  Sciences,  Inc,  City  of  Industry,  CA;  RCA, 
Burlington,  MA;  and  Harris  Corporation,  Melbourne,  FL. 

I.  (U)  PROGRAM  ACCOM  PL1S  WE  NTS  AND  FUTURE  PROGRAMS: 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 27. 32. A  Title:  Remotely  Piloted  Vehicle*  (RPV)  Supporting  Technology 

DOD  Mission  Area:  fc^F^Electronlc  snj  Budget  Activity:  »1  -  Technology  Base 

Physical  Sciences  (ED) 

1.  (U)  FT  1981  and  Prior  Accomplishments:  This  was  a  new  program  In  FT  1977  and  the  bulk  of  funding  waa  directed 
toward  the  development ,  fabrication ,  and- ground  teatlng  of  an  antljan  data  link,  the  Integrated  Communication  and  Navigation 
System  (ICNS)  built  by  the  Harris  Electronics  Corporation.  This  system  waa  subsequently  Integrated  Into  two  Aqulla  RPV’a 
and  flight  tested  in  FT  1978  at  Fort  Huachuca,  A2,  under  PE  6. 17. 25. A,  Remotely  Piloted  Vehicle  Drone*.  The  Army  Required 
Operational  Capabilities  (ROC)  for  the  Target  Acquisition,  Designation,  and  Reconnaissance  System  (TADARS)  stated  that  mul¬ 
ticontrol  waa  a  growth  consideration  for  the  data  link  and  that  the  night  vision  capability  waa  a  growth  requirement  for 
miealon  payloads.  As  auch,  ln-house  studies  of  multiple-control  option  within  the  Ground  Control  Station  (CCS)  and  antenna 
configuration  options  were  Initiated  In  FT  1978.  Two  contracts  was  awarded  in  FT  1978  (Ford  Aerospace  and  Honeywell)  for 
the  modification  of  a  Honeywell  POISE  glmbal  to  Include  8-12  micron  Fill's  and  ground  testing.  The  aenaor  waa  subsequently 
modified  to  enhance  recognition  ranges.  Modification*  were  completed  on  a  95  Gigahertz  mlllmeter  surveillance  radar  to  ena¬ 
ble  ground  teatlng  In  FT  1979.  Ground-based  testing  of  the  millimeter  radar  was  performed  at  a  contractor  alte  and  teatlng 
at  a  Governaent  alte  and  continued  into  FT  1980.  In  FT79,  In  addition  to  the  foregoing,  automatic  recovery  Investigation* 
were  conducted  and  a  flight  demonstration  of  one  concept  was  demonstrated,  an  alternate  pneumatic  launcher  waa 
ground-tested,  propellers  optimized  for  performance  were  fabricated,  and  acoustic  signature  characteristic*  of  propellers 
were  statically  and  dynvically  tested  in  an  effort  to  reduce  acoustic  observables  and  thereby  Increase  survivability.  Also 
atudy  was  Initiated  with  Calapan  In  FT  1979  to  determine  if  minl-RPV'a  need  to  carry  Air  Traffic  Control/Identlf lcatlon 
Friend  or  Foe  (ATC/IFF)  equipment  to  avoid  midair  collisions  as  well  aa  to  enhance  coordination  with  friendly  air  defenses. 
The  atudy  waa  completed  in  1980.  In  FT  1980  solicitations  were  initiated  for  the  design  of  alternative  antenna  configura¬ 
tion*  (planar  and  horn)  essential  to  the  accomplishment  of  the  multicontrol  growth  capabilities  cited  In  the  Required 
Operational  Capability  (ROC)  and  RPV/M1CHS  contracts.  Draft  final  reports  for  preliminary  design  of  the  multiple  Aqulla 
Control  System  were  completed.  An  Electromagnetic  Compatibility  and  Analysis  Center  (ECAC)  atudy  waa  completed  In  FT  1980 
to  determine  the  validity  and  better  define  the  extended  range  growth  requirements  cited  In  the  ROC  for  RPV  application. 
In-houae  evaluation  of  open  and  ducted  propeller  designs  as  well  aa  ln-house  survey  of  engines  suitable  for  *row‘J'  ^®lon 
of  an  RPV  were  conducted  by  Applied  Technology  Laboratory.  Mission  Effectiveness  and  Survivability  Enhancement  (MESE) 
Analyses/Simulations  are  being  conducted  to  quantify  advantage*  of  alternate  mission  payload  and  multlcontrol/multlmlsalon 
operations. 

2.  (0)  FT  1982-FY  1984  Program:  Multiple  Aqulla  Control  System  (MACS)  development  permitting  multlnfaalon  operations 
for  mlnl-RPV’a  at  extended  ranges  will  begin.  Changes  to  the  ground  control  station  (CCS)  as  needed  for  multicontrol  opera¬ 
tions  will  be  determined  through  simulation.  Simultaneous  control  of  up  to  8  RPV’*  through  a  single  RPV  section  will  then 
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Program  Element:  #6. 27. 32. A  Title!  Remotely  Piloted  Vehicles  (RPV)  Supporting  Technology 
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Physical  Sciences  (ED) 

be  feasible.  The  Mission  Effectiveness  and  Survivability  Enhancement  (MESE)  pr op rac  will  continue  to  quantify  advantages  of 
alternate  and  ancillary  payloads  In  single  as  well  as  aultlple  control  operation  slaulatlons.  Miniaturization  of  key  compo¬ 
nents  essential  to  the  adaptation  of  a  millimeter  radar  to  a  alni-RPV  will  continue.  An  assessment  of  radar  technology  to 
establish  the  premising  applications  for  a  alnl-RPV  will  be  caapleted.  Development  of  bandwidth  reduction  Intelligent  tar¬ 
get  tracker  technlques/devlcea  suitable  for  uae  with  snail  RPV's  will  begin.  The  resulting  cuers  will  decompose  Imagery 
Into  descriptors  and  coordinates  for  bandwidth  compression  ratios  that  can  be  adjusted  adaptively  up  to  10,000  to  1. 
Intelligent  tracker  concepts  for  predicting  and  anticipating  target  signatures  under  changing  conditions  will  be  assessed. 
Ancillary  Investigation  of  propulalon,  launch,  recovery,  and  survivability  equipment  will  be  conducted  as  warranted  by  the 
emerging  future  uses  of  these  alnl-RPV 's. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  #6. 27. 33. A  Title:  Mobility  Equipment  Technology 

DOD  Mission  Area:  #523  -  Engineering  Technology  (ED)  Budget  Activity:  #1  -  Technology  Base 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 

Actual 

10007 

FY  1982 
Estimate 

ToIeS 

FY  1983 

Estimate 

11278 

FY  1984 

Estimate 

12717 

Additional 

To  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

AH20 

Mobility  Equipment 
Technology 

10007 

10164 

11278 

12717 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  work  under  this  prograa  Is  Exploratory  Developaent  In  the  areas 
of  fuel  (foaall  and  aynthetlc),  lubricants,  power  tranealaalon  fluids  and  corroslon-pr event ire  coatings;  alne  detection  and 
neutralisation;  advanced  tactical  barriers  and  related  concepts;  caaouflage;  power  generation;  bridging;  water  and 
wastewater  nanageaent;  envlronaental  control  for  vans  and  shelters;  aarlne  equlpaent;  counter list Ion,  construction  equlp- 
aent;  expedient  surfacing  and  soil  stabilisation;  and  physical  security.  These  efforts  are  required  becauae  of  the  unavai¬ 
lability  of:  field  fortifications  and  obstacles  that  effectively  provide  the  ability  to  econoalse  forces,  exhaust  an 
attacking  eneay,  and  provide  adequate  gain  in  tlae  to  prepare  for  offensive  action;  antlvehlcular  barrlera  that  require 
reduced  logistical  and  support  burdens;  controllable  barrier  systeas  that  effectively  lapede  eneay  units  but  peralt  safe 
passage  of  friendly  forces;  tunnel  detection  aethoda  to  recognise  acoustic  activity  associated  with  underground  activities; 
physical  security  data  acquisition  and  analysis  syatea  to  prevent  stealing,  sabotage,  and  espionage;  tactical  senaora  to 
provide  rcaote  target-locating  capability;  highly  competent  naans  of  standoff  detection  of  surface-laid  nines;  a  fanlly  of 
nine  neutralisers  for  use  by  air  and  ground  vehicles  and  In  a  nanpack  node;  sufficiently  strong,  advanced,  lightweight 
noblle  bridging  structures  for  Class  60  and  Class  70  bridges;  highly  efficient  camouflage  techniques  for  thermal  decoys  that 
provide  low  enlaelvlty  In  the  dark;  rapid  neana  for  soil  stabilisation  and  enplacenent  of  expedient  surfacing;  means  for 
provision  of  rapid  soli  stabilisation  and  emplacement  of  expedient  surfacing;  means  for  provision  of  rapid 
loglstlcs-over-the-shore  operations;  hlgh-efflclency  fuel  cell  catalysts  and  electrodes  for  silent  power  generation;  econom¬ 
ical  and  effective  air  conditioning  capabilities  for  combat  vehicles  and  shelters;  means  for  providing  low  vulnerability 
fuels  to  help  generate  significant  Improvement  In  combat  survivability;  detailed  understanding  of  effects  of  alter¬ 
nate/synthetic  fuels  on  combat  vehicle  operations  and  performance;  adequate  guidelines  for  reliable  use  of  extended- Internal 
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i 
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oils  sod  lubricants  and  re-refined  oils;  and  highly  reliable  hydraulic  fluids  with  improved  fire  reslstence,  low-temperature 
operational  properties,  and  potential  for  econoailc  use. 

C.  (0)  BASIS  TOR  FT  1983  RDTE  REQUESTS:  Because  of  the  large  nusiber  of  new  program  starts  in  FT  1982  and  prior  years, 
work  this  fiscal  year  will  be  concentrated  prlnarily  on  continuation  and  completion  of  major  ongoing  tasks.  The  following 
programs  will  be  continued:  Investigation  of  Improved  sir  conditioning  systems  that  provide  chemical,  biological,  and  radi¬ 
ological  protection  for  armored  combat  vehicles;  continued  work  on  low-cost  fuel  cell.  Improved  tactical  electric  power  dla- 
trlbution,  and  new  air  conditioning  concepts.  Continue  programs  to  improve  close-in  burled  mine-field  detection  and 
stand-off  surface  minefield  detection,  close-in  neutralisation  of  minefields,  stand-off  neutralisation  of  minefields  by 
means  of  high  energy  explosives  and  remotely  controlled  vehicles  and  advanced  barrier  systems.  Investigate  military 
effectiveness  and  perform  systems  analysis  of  field  fortifications.  The  new  major  thrust  will  be  continued  on 
high-strength,  lightweight  composites  for  mobile  bridging.  Continue  development  of  Improved  methods  for  supply  distribu¬ 
tion,  excavation,  camouflage,  explosive  and  minefield  detection  neutralisation.  Develop  and  evaluate  reverse  osmosis  tech¬ 
nology  for  water  purification  with  ability  to  remove  trace  turbidity  and  improved  water  detection  methods  for  desert  envl- 
rotnenta.  Complete  evaluation  of  coatings  and  adhesives  for  seamless  water  supply  tanka.  Continue  tasks  to  develop  and 
evaluate  Improved  multipurpose  antlfreese,  high-performance  engine  oils,  high-energy  fuels,  alternate/synthetic  fuels  V 

Including  the  validation  of  gaaohol  performance  in  Army  equipment,  and  nonflaa»able  hydraulic  fluid  for  unique  Army  engines. 
Continue  program  to  modify  ground  combat  fuels  to  satisfy  the  urgent  needs  for  Improved  fire  survivability. 

V.  (U)  COMPARISON  WITH  FT  1982  BUTE  BEQUEST;  ($  In  thousands) 


Total 

Additional  Estimated 

FT  1981  FT  1982  FT  1983  To  Completion  Coat 


RDTE 

Funds  (current  requirements) 
Funds  (as  shown  in  FT  1982 

10007 

10166 

11278 

submission) 

11262 

11389 

15899 

UNCLASSIFIED 
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Continuing  Not  Applicable 

I 


I 


UNCLASSIFIED 
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Reduction  of  $1233  thouaand  in  the  FY  1981  funding  level  la  a  reault  of  reprograming  to  higher  priority  Any  requlrementa. 
The  funding  decreaae  of  $1223  thouaand  In  FY  1982  la  a  reault  of  the  aaended  budget  requeat  and  the  application  of  revlaed 
Inflation  and  civilian  pay  pricing  lndlcea.  Reduction  of  $4621  thouaand  in  the  FT  1983  funding  level  la  a  reault  of  progran 
realignment  to  fund  program*  with  higher  Any  priority. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Program  Element:  #6.27. 33. A  Title:  Mobility  Equipment  Technology 

DOD  Mleelon  Area:  #523  -  Engineering  Technology  (ED)  Budget  Activity:  fl  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Thla  program  covers  those  efforts  directed  toward  overcoming  obstacles  to 
mobility  vehicle  and  ground  troops.  Irrespective  of  whether  the  obstacles  are  enemy  created,  naturally  created,  or  are  a 
result  of  our  own  logistics  shortcomings.  Concurrently,  the  program  explores  systems  for  the  physical  security  of  our 
forces  and  support  activities  for  the  use  of  new  and  advanced  camouflage  techniques  and  new  barriers  and  Intrusion  detection 
devices.  It  covers  Exploratory  Development  work  to  detect  and  neutralixe  minefields,  and  new  and  Improved  marine  and 
bridging  capabilities  to  bypass  minefields  and/or  to  cross  water-  and  land-gap  obataclea.  Dew  and  Improved  mobile  electric 
power  sources  and  distribution  means  are  explored.  It  covers  work  to  determine  whether  Army  diesel  engines  can  operate 
satisfactorily  on  nonspecification  fuels;  e.g.,  those  with  a  high  sulfur  content  which  are  coanon  In  many  parts  of  the 
world.  At  the  aaee  time,  new  formulations  are  tested  to  significantly  decrease  the  fire  haxard  of  fuels,  lubricants,  and 
hydraulic  fluids  used  in  our  combat  and  tactical  vehicles.  It  covers  the  Exploratory  Development  of  high-energy  fuels  to 
increase  vehicle  range  and  engine  efficiency,  and  the  effort  toward  Increasing  avsllablllty  of  conventional,  alternate,  and 
synthetic  fuels  Including  the  evaluation  of  gasohol  performance  in  Army  equipment.  Finally,  It  covers  water  purification 
systems,  containerised ,  bulk-cargo  and  fuel-handling  equipment,  logistics  watercraft,  environmental  control  equipment,  and 
rapidly  emplaced  construction  materials  to  provide  the  support  needed  to  eustsln  Army  mobility  and  logistics  In  a  hostile 
environment. 

G.  (U)  RELATED  ACTIVITIES:  In  the  fuels  and  lubricants  technical  area,  active  liaison  and  coordination  la  maintained  with 
other  Military  Departments,  the  Environmental  Protection  Agency,  Federal  Aviation  Admlnlat ration,  and  Department  of  Energy. 
The  Countermine  and  Barrier  technical  area  provides  direct  support  for  Advanced  and  Engineering  Development  Program 
Elements:  6.36.06A,  Landmine  Warfare;  6.36.19A,  Countermine  and  Barriers;  6.66. 19A,  Landmine  Warfare;  and  6.66.12A, 
Countermine  and  Barriers.  The  fuels  and  lubricants  technical  area  provides  direct  support  for  the  Advanced  Development 
Program  Element:  6.31.06A,  Fuels  and  Equipment.  The  englneer/loglstlcs  support  technical  area  provides  support  for  rela¬ 
ted  Advanced  and  Engineering  Program  Elements:  6.37.02A,  Electric  Power  Sources;  6.37.26A,  Combat  Support  Equipment; 
6.67.16A,  Tactical  Electrical  Power  Sources;  and  6.67.17A,  General  Combat  Support.  There  is  no  unnecessary  duplication  of 
effort  within  the  Army  or  the  Department  of  Defense  related  to  this  program  area. 

H.  (U)  WORK  PERFORMED  BY:  In-house  work  la  performed  by  US  Army  Mobility  Equipment  Research  and  Development  Command,  Ft. 
Belvolr,  VA;  US  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS;  US  Army  Tank-Automotive  Command,  Warren,  MI;  US 
Army  Materiel  Systems  Analysis  Agency,  Aberdeen  Proving  Ground,  MD;  Natick  Research  and  Development  Command,  Natick,  MA. 
Contractual  support  Is  provided  by  ERIM  Corp. ,  Ann  Arbor,  MI;  Brurswlck  Corp.,  Deland,  FL;  CALSPAN,  Buffalo,  NT;  ENSCO  Inc., 
Springfield,  VA;  Colorado  School  of  Mines,  Golden,  CO;  Hughes  Aircraft,  Fullerton,  CA;  MT10  Corp,  La  Thamgto,  NY;  Creative 
Tech,  Scottsdale,  AZ;  University  of  Pennsylvania,  Philadelphia,  PA;  BDM ,  McLean,  VA. 
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I .  (U  )  PROGRAM  ACCOM  PLISMIEMTS  AMP  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahaents:  In  combat  aupport  technology  vortex  propeller  teata  were  caapleted  and 

final  report  prepared,  coat  and  technical  assessments  were  developed  for  60-ton  Amphibian  Vehicle.  A  wodular  laboratory 
aodel  antlventlng  systea  for  alr-cuahlon  vehicle*  was  designed  and  fabricated  and  faaalblllty  shown.  Feasibility  analysis 
of  alr-cuahlon  barge  systea  for  loglst lea-over- the- shore  alaalon  waa  Initiated.  Inveatlgatlon  to  laprove  life  and  wear 
characterlatlca  of  alr-cuahlon  vehicle  aklrt  coaponenta  was  Initiated.  A  syatea  analyala  of  US  Aray 

loglstlca-over-the-ahore  operation  and  ayatea  developaent  was  caapleted.  Formulation  of  rubber-coated  material  to  Improve 
life  characterlatlca  of  alr-cuahlon  vehicle  flngera  waa  caapleted  and  fingers  were  fabricated  and  tested.  Test  report  waa 
prepared  and  formulation  specification  prepared  for  procurement.  Technical  and  cost  assessments  were  prepared  for  Formal 
Requirement  Document  for  heavy-llft  aaphlblans.  For  aaterlala  handling  equipment,  a  systea  description  of  a  load  stability 
safety  device  was  formulated.  An  airfoil  device  was  tested  on  turbine  generator*  to  defeat  thermal  detection  of  hot  exhaust 
gases.  Initiated  major  project  to  measure  and  suppress  Infrared  signatures  of  power  aourcea.  Studies  of  physical  security 
reaulted  In  a  report  which  Indicates  the  capabilities  of  the  present  systea  and  points  up  the  areas  In  which  analysis 
laproveaent  Is  necessary.  Caapleted  analysis  of  selected  seismic  direction  techniques  for  tunnel  detection.  Caapleted 
selection/  Initial  lnatruaentatlon  of  teat  alte  for  field  evaluation  of  runnel  detection  aysteaa.  The  bridging  finite  ele¬ 
ment  computer  nodel  waa  modified  and  updated.  Composite  materials  work  Included  design  of  an  alialnua/graphlte  epoxy,  alu¬ 
minum  sandwich  mobile  bridge  bottom  chord.  Designed  and  tested  all-composite  mobile  bridge  traversing  bean  progressing. 
Capabilities  of  various  caaaerclally  available  hydraulic  tree  transplanting  equipment  to  excavate  for  field  fortifications 
were  evaluated.  Performed  Investigations  of  a  sandbag  filler  and  sealer  prototype.  Concepts  for  battlefield  cover*  and 
digging  equlpaent  were  demonstrated ■  A  Soviet  scatteraine  threat  aaaeaanent  was  completed  that  Identified  probable  Harsaw 
Fact  tactics  and  strategy.  Identified  Materials  Handling  Equipment  conceptual  alternatives  for  forward  coabat  resupply  and 
determined  boundary  conditions  for  Materials  Handling  Equlpaent  used  for  transition  to  war.  Initiated  design  and  fabri¬ 
cation  of  waste  heat-powered  absorption  air  conditioner.  Modified  fuel  cell  electrodes  evaluated  to  examine  tolerance  to 
repeated  startups  and  shutdowns.  New  catalyst  aysteaa  were  tested  for  adiabatic  reforming  of  logistic  fuels  for  fuel  cells. 
Fabricated  prototype  of  3(KH  modular  power  conditioner.  Tested  pulse  power  coaponenta  for  stored  energy  systea*  and  made 
high- power  test  stand  operational.  Mechanized  pipe-laying  machine  design  concept  was  completed.  Coapleted  systea  analysis 
of  Air-Cushion  Vehicle  bulk  fuel  transport.  Developed  test  method*  for  fire  resistant  fuel  coaponenta.  Coapleted 
developaent  of  a  candidate  corrosion-inhibited  turbine  engine  oil  and  caapleted  rig  test.  In  the  Infrared/ radar  attenuation 
area,  Installation  and  testing  of  a  100GHZ  radar  Imaging  systea  was  coapleted. 
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2.  (U)  FY  1982-FV  1984  Plsnned  Progrsa:  In  materials  handling  equlpaent,  will  continue  lnvestlgetloi  of:  supply 

distribution  aystea  deficiencies;  materials  handling  In  the  theater  of  operations;  and  operation  of  a  containerized  distri¬ 
bution  syatea  In  a  loglstlcs-over-the-shore  and  rapid  deployment  force  environment.  Continue  development  of  Integrated 
waste-heat  exchanger  and  refrigerant  generator.  Investigate  water  recycling  to  the  adlblatlc  reformer  for  conditioning  of 
logistic  fuels.  Fabrication  of  breadboard  aodela  for  mechanized  pipelaying  machine  will  be  initiated.  Design  parameters 
for  transporting  bulk  fuel  across  the  beach  In  support  of  aaphlblous  operations  will  be  determined.  Will  Investigate  low 
tosperature  physical  properties  of  fire  resistant  fuels.  Analyze  and  define  synthetic  liquid  fuels  froa  coal.  Investigate 
effects  of  fuel  additives  on  fire  reslstent  fuels  stability.  Complete  high  temperature  engine  oil  teats.  Continue  eval¬ 
uation  of  ground  water  detection  methodologies.  Camouflage  electromagnetic  properties  of  ferrites  used  In  radar  absorbing 
paints  will  be  aeaaured.  Radar  attenuation  characteristics  of  paint  samples  will  be  measured  and  evaluated.  An  operational 
concept  paper  for  camouflage,  countersurvelllance,  and  deception  measures  will  be  prepared.  Develop  a  technical  and  manage¬ 
ment  plan  for  suppressing  thermal  and  acoustic  signatures  from  engine  generator  sets.  Measurements  will  be  made  of  various 
rndar  attenuating  concepts  with  emphasis  on  a  special  design  of  nonwoven  metallized  cloth.  Data  acquisition  and  analysis 
system  for  physlal  security  will  be  evsluated.  Initiate  tactical  sensor  design  of  robotics  locating  system  for  Indexing  and 
joining  two  Independent  objects  for  automated  handling.  Evaluate  breadboard  models  of  approaches  and  continue  data  base 
collection  for  ttmnel  detection.  Continue  geophysical  consultation  and  theoretical  studies.  Initiate  testing  of  bridging 
composite  traversing  besm.  Continue  support  of  International  group  efforts.  Continue  development  of  the  high-speed  earth 
excavator  for  excavations  from  2-18  feet  wide  and  up  to  6  feet  deep.  Conduct  concept  feasibility  demonstrations  of  Inte¬ 
grated  materials  handling  systems  and  report  on  results.  Complete  development  of  waste-hest  powered  absorption  sir  condi¬ 
tioner,  and  Initiate  testa  to  determine  cooling  capabilities  and  overall  efficiency.  Initiate  evaluation  of  hybrid  electric 
power  sources  (fuel  cell/battery).  Demonstrate  pulse-power  generation  hardware  for  directed  energy  weapon  application. 

Start  aasessments  of  antlmlst  diesel  and  turbine  fuels  and  field  fuel  production  technology.  Continue  Investigations  on 
synthetic  fuels,  fire-resistant  fuel  and  fuel-deterioration  mechanisms.  Initiate  development  of  a  new  nontoxic  and 
lead-free,  solid  film  lubricant  and  preservative  for  small  arms,  large  caliber  weapons,  and  missiles.  Complete  test  of  non¬ 
flammable  hydraulic  fluid.  Select  fluid  for  multipurpose  turbine  englne/transmlsslon  oil  and  Initiate  Halted  field  testing 
with  M-l  tanks.  Prototype  ground  water  detection  equipment  will  be  developed.  The  feasibility  of  an  alternate  oxidant  to 
replace  chlorine  and  enhance  remote  outpost  water-production  units  operations  will  be  Initiated.  Camouflage  concepts  for 
specific  critical  systems  will  be  refined  and  developed.  Experimental  prototypes  of  klta  to  suppress  acoustic  and  thermal 
signature  of  the  30KW  generator  set  will  be  built  and  tested.  Camouflage  paint  developed  to  defeat  the  primary  wavelength 
for  the  1. 06-mlcron  laser  will  be  tested.  Design  specifications  for  tactical  sensor-robotics  locating  system  will  be  com¬ 
pleted.  Initiate  design  studies  of  select  metal-matrix  bridge  elements.  Initiate  studies  of  field  repair  of  aluminum  and 
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composite-material  bridge  structures.  Continue  hlgh-stabllity  truss  tube  program.  In  field  fortifications  and  excavation 
efforts,  develop  concept  for  operator/machine  Interface  that  offers  the  moat  potential  benefits  for  the  excavation  system. 
Determine  feasibility  of  roller  for  use  as  a  threat  simulation  to  defeat  magnetic-influence  fuzed  mines.  A  program  will  be 
Initiated  to  Identify  systems  for  the  defeat  of  sense  and  destroy  type  mines.  An  analyala  will  be  Initiated  to  identify 
concepts  for  countering  chemical  and  biological  mines.  Initiate  studies  of  supply  distribution  system  requirements  for  the 
1990's.  Complete  engineering  development  of  thermally  integrated  methanol/alr  fuel  cells,  fire-resistant  fuels, 
ground-water  detection  system  and  water  quality  analyala  kits.  Initiate  engineering  development  of  general  purpose  condi¬ 
tioner  using  modularization-  and  microprocessor-based  control  and  diagnostic  technology.  Continue  work  on  closed  circuit 
refueling  components,  all  season  engine  oils  and  lubricants,  and  optimize  elastomeric  properties  against  attack  by  alternate 
fuels.  Conclude  evaluation  of  radar  absorbing  paint.  Complete  thermal/ acoustic  kit  designs  for  diesel  generators.  Procure 
small-scale  robotics  locating  system  for  test  and  evaluation.  Best  features  i rom  the  thermal  and  acouatlc  kits  for  the 
30-kllowatt  generator  will  be  combined  and  tested.  Measurements  of  the  electro-magnetic  properties  of  special  ferrites  will 
be  completed.  Appropriate  paint  mixtures  will  be  formed  Into  radar-absorbing  paint,  their  transmission  and  reflection  prop¬ 
erties  will  be  measured  and  optimum  paints  will  be  evaluated.  Investigate  other  earth-moving  concepta,  vibration,  and  con¬ 
trolled  explosion.  Experimental  Alrborn  Mine  Detection  system  breadboard  evaluation  will  be  completed.  Demonstrate  feasi¬ 
bility  for  a  neutralization  system  capable  of  a  three-  to  flve-kllometer  standoff  effective  against  hardened  mines  with  com¬ 
plex  fuses.  Analysis  leading  to  the  definition  of  systems  to  defeat  wide-area  top-attack  mines  will  be  completed.  This 
program  Involves  27  professional  personnel  and  55  support  personnel. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  >6.27.39. A 
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Sciences  (fab) 
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A.  (U)  RESOURCES  (PROJECT  LISTINC):  ($  In  thouttnda) 


Project 

Number 

Title 

FT  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estlaate 

FY  1984 
Estlaate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

14*02 

2S78S 

26865 

37123 

Continuing 

Not  Applicable 

AB26 

Medical  Defenae  Agalnat 
Chealcal  Agenta 

3260 

0 

0 

0 

_ 

26454 

A875 

Medical  Defense  Against 
Chealcal  Agents 

9142 

25785 

26865 

37123 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  research  prograa  eaphaalaea  prevention  of  chealcal  warfare 
caaualtlee  through  pharaacologlc  Intervention  Id  the  poisoning/ Incapacitating  proceea  of  the  threat  chealcal  warfare  agent* 
(nerve,  bllater,  cyanide).  The  aajorlty  of  resources  In  thla  prograa  support  the  developaent  of  prophylactic,  pretreataent , 
and  antidote  druga  that  will  neutrallce  lethal /Incapacitating  effect*  of  chealcal  warfare  agent*  and  lonlalng  radiation. 

Thl*  prograa  1*  alao  concerned  with  the  developaent  of  aedlcal  aaterlel,  therapeutic  drug*,  and  decontaalnatlon  coa pound*  to 
Insure  adequate  patient  care,  field  resuscitation,  life  support  during  evacuation,  field  decontaalnatlon  of  patient*,  and 
patient  aanageaent  In  field  aedlcal  unlta  when  chealcal  warfare  agents  are  used  ay  hostile  forces  against  US  Armed  Forces. 


C.  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  The  requested  funds  will  be  used  to  support  developaent  of  the  Integrated  Medical 
Syatea  for  Individual  Protection.  Major  areas  of  effort  will  be:  the  definition,  developaent,  validation,  and  aalntenance 
of  standardised  anlnal,  behavioral,  cellular,  and  biochenlcal  models  and  procedures  to  elucidate  the  biological  sequence  of 
effects  of  chealcal  warfare  agent*,  antidotes,  and  decontaminating  compounds,  and  to  conduct  safety,  tolerance,  and  efficacy 
studies  of  antidotes  and  decontaminating  materials;  the  developaent  of  antidote,  prophylactic,  therapeutic,  and  decontaalna¬ 
tlon  compounds  for  the  safe  and  efficacious  prevention  and  treatment  of  the  effects  of  chealcal  warfare  agents  and  Ionising 
radiation;  the  developaent  of  a  medical  and  scientific  rationale  for  the  management,  prognosis,  triaging,  and  treatment  of 
chealcal  warfare  and  radiation  caaualtlea;  the  developaent  of  a  decontamination  data  base;  and  the  developaent  of  aedlcal 
aaterlel  for  the  decontaalnatlon,  evacuation,  and  treatment  of  mass  chealcal  warfare  casualties. 
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COMPARISON  WITH  FY  1982  ROTE  REG 


In  thousands) 


Total 

Additional  Eatlaated 


FY  1981 

FY  1982 

FY  1983 

To  Coapletlon 

Cost 

ROTE 

Funds  (current  requlrenents) 
Funds  (as  shown  In  FY  1982 

14402 

25785 

26865 

Continuing 

Not  Applicable 

suta  lesion) 

14814 

25852 

19557 

Continuing 

Not  Applicable 

Reduction  of  $412  thouaand  In  FY  1981  la  the  reault  of  an  adjuataent  of  $183  thouaand  for  travel,  consultant*,  Inflation 
lndlcea,  and  OSD  deferrals,  and  reprograalng  of  $229  thouaand  to  Prograa  Eleaent  6. 11. 02. A,  Defenae  Research  Sciences, 
Project  BS10,  Research  on  Military  Disease,  Injury,  and  Bealth  Hazard*,  Scientific  Area  E,  Medical  Chealcal  Defense  Science 
Baae/Mechanlsas  of  Action  of  CW  Agents  and  Antidotes.  The  decree ent  In  funding  shown  In  FY  1982  la  the  result  of  repricing 
the  budget  based  upon  decreased  Inflation  factors.  Increase  of  $7.3  Billion  Is  due  to  the  FY  1983  projected  expansion  of 
chealcal  warfare/chealcal  and  biological  defenae  (CU/CBD)  prograa. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  Warsaw  Fact  count rlea  have  a  conalderable  array  of  lethal  chealcal  war¬ 
fare  agents  available  for  deployaent  against  US  Amed  Forces,  and  are  philosophically  prepared  to  use  thea.  Because  of  a 
decade  of  deeaphasls  on  the  chealcal  threat  posed  by  our  adversaries,  a  critical  gap  exists  today  In  the  ability  to  protect 
US  Forces  on  the  chealcal  battlefield.  This  Prograa  Eleaent  represents  the  entire  US  Arny  exploratory  developaent  effort  In 
aedlcal  chealcal  defense,  supporting  not  only  Arny  requirements ,  but  joint  service  requlreaents  of  the  Air  Force  and  Navy  as 
well.  The  objective  of  the  prograa  Is  the  developaent  of  an  Integrated  Medical  SyBtea  for  Individual  Protection  which  will 
provide  the  aedlcal  naterlal  needed  to  alnlalxe  deaths,  disabilities ,  and  patient  loads,  and  laprove  survivability,  patient 
care,  coabat  effectiveness,  and  alssloa  accoapllshaent  on  the  Integrated  battlefield.  The  major  objectives  of  this  rela¬ 
tively  new  exploratory  developaent  effort  continue  to  be:  developaent  of  prophylaxes,  pretreataent  compounds ,  antidotes, 
snd  therspeutlc  drugs  for  the  safe  and  efficacious  prevention  and  treatnent  of  the  effects  of  chealcal  warfare  agents  while 
alnlalxlng  drug-induced  side  effects  that  would  degrade  operational  capability;  developaent  of  criteria  1  <r  triaging  cas¬ 
ualties  on  the  Integrated  battlefield  that  Identify  the  probability  of  survival  with  exposure  to  dlfferen  chealcal  warfare 
threat  agents  and  for  deciding  whether  to  evacuate  e  chealcal  agent  casualty  to  a  clean  environment  for  treatment  or  to 
treat  the  casualty  In  a  contaminated  environment ;  developaent  of  a  patient  decontamination  technology  data  base  by  establi¬ 
shing  decontamination  criteria,  exploring  new  technologies,  converting  bloaedlcal  data  to  engineering  criteria,  and  establi¬ 
shing  the  perforaance/physlologlcai  burden  Imposed  by  decontamlnatlon/asterlel  so  that  an  effective  and  practical  patient 
decontamination  system  can  be  developed;  and  assessment  of  physiological  burden  lnpoaed  by  chealcal  warfare  protective 
materiel  such  as  masks,  clothing,  and  drugs.  The  exploratory  developaent  supported  by  this  Progrsa  Eleaent/Project  Is  abso¬ 
lutely  essential  to  the  developaent  of  aedlcal  materiel  required  to  prevent  aass  chealcal  warfare  casualties  and  the  US  los¬ 
ing  the  tactical  advantage  on  the  Integrated  battlefield. 

C.  (U)  RELATED  ACTIVITIES:  This  Program  Eleaent/Project  Is  supported  by  basic  research  done  in  Prograa  Eleaent  6. 11. 02. A, 
Defense  Research  Sclencea,  Project  BS10,  Military  Disease,  Injury,  and  Health  Hazards,  and  supports  advanced  development 
efforts  in  Prograa  Eleaent  6. 37. 51. A,  Medical  Defense  Against  Chemical  Warfare  and  Prograa  Eleaent  6. 37. 62. A,  Medical 
Chealcal  Life  Support  Materiel.  Duplication  of  effort  within  the  Aray  Is  avoided  by  central  management  of  the  prograa  on 
the  Medical  Aspects  of  Chealcal  Defense  by  the  US  Aray  Medical  Research  and  Developaent  Cooaand .  Duplication  of  effort 
across  the  services  Is  avoided  by  coordination  and  collaboration  with  the  Air  Force  and  Navy,  as  required  of  the  Aray  as  the 
Executive  Agency  for  the  DOD  chealcal  defense  effort.  Formal  coordination  la  achieved  through  a  Meaorandua  of  Agreeaent 
with  the  Air  Force  and  the  Joint  Technology  Coordinating  Group,  which  represents  the  Aray,  Navy,  and  Air  Force.  All  work  Is 
coordinated  with  quadripartite  and  NATO  nations  through  meetings  and  Data  Exchange  Annexes. 
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H.  (U)  WORK  PERFORMED  BY:  The  five  largeat  contractora  aupported  by  thia  effort  are:  Ayerat  Laboratorlea ,  Hew  York,  HY; 
Unlveralty  of  Maryland  School  of  Medicine,  Baltimore,  MD;  SKI  International,  Menlo  Park,  CA;  Waahlngton  State  Dnlveralty, 
Pullman,  WA;  and  Unlveralty  of  Arizona,  Tucson,  AZ.  There  are  32  additional  contractora  supported  at  a  total  dollar  value 
of  $3,372,953.  In-house  research  la  aupported  at  the  US  Army  Medical  Research  Institute  of  Chemical  Defense  (formerly  the 
US  Army  Biomedical  Laboratory),  Aberdeen  Proving  Ground,  HD;  the  US  Army  Research  Institute  of  Environmental  Medicine, 
Natick,  MA;  the  US  Army  Medical  Bioengineering  Research  and  Development  Laboratory,  Port  Detrlck,  MD;  the  US  Army  Institute 
of  Dental  Reaearch,  Washington,  DC;  the  US  Army  Aeromedlcal  Research  Laboratory,  Port  Rucker,  AL;  the  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA;  and  the  Walter  Reed  Army  Institute  of  Reaearch,  Waahlngton,  DC. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AM)  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accaapllahmenta:  A  Nerve  Agent  Antidote  Replacement  Task  Force,  formed  at  the  recommendation 
of  the  Advisory  Committee  on  Chemical  Agent  Antidotes,  negotiated  a  contract  within  the  pharmaceutical  industry  for  the 
expeditious  reformulation  of  a  nerve  agent  antidote  to  replace  that  which  Is  currently  fielded.  The  final  clinical  trials 
required  for  FDA  approval  to  use  the  drug  In  humans  were  Initiated.  This  effort  was  delayed  by  the  Issue  of  contractor 
Indemnification.  A  potential  new  antidote  for  cyanide  poisoning  was  evaluated  and  compared  to  the  antidote  currently  In 
use.  A  worldwide  assessment  of  autoinjector  technology  for  the  self-administration  of  protective/antidote  compounds  for 
chemical  warfare  agents  was  conducted.  The  heat  stress  Induced  by  the  chemical  warfare  protective  ensemble  on  the  crew  of 
the  Ml  tank  operating  In  a  hot  environment  was  assessed.  A  contractor  Identified  two  promising  candidate  antidotes  for 
blister  agent  poisoning.  Development  was  Initiated  on  resuseltators  for  chemical  warfare  casualties,  and  a  prototype  decon- 
tamlnable  patient  litter  was  developed  ln-house.  This  two-year-old  prograa  has  made  significant  gains,  but  a  great  deal 
needs  to  be  done,  and  will  require  further  expansion  In  order  to  meet  the  existing,  recognised  threat.  A  very  positive 
accomplishment  of  the  prograa  during  FY  1981  was  the  Increased  involvement  of  excellent  scientists  In  the  civilian  sector  as 
evidenced  by  a  threefold  Increase  In  the  contract  prograa  during  this  period.  However,  the  prograa  continued  to  be  hampered 
by  a  less  than  adequate  or  appropriate  physical  plant  for  the  conduct  of  biomedical  research  using  chemical  warfare  agents. 

A  shortage  of  ln-houae  scientists  In  a  mm  her  of  specific  disciplines  (e.g.,  pharmacology,  toxicology,  neurosciences) 
required  to  exploit  and  advance  existing  technology  has  slowed  the  advancement  of  the  program. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  Required  research  on  the  replecement  nerve  agent  antidote  will  be  completed, 
and  Initial  fielding  will  begin  in  FY  1982.  Evaluation  of  compounds  having  potential  for  providing  Improved 
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antidotes/ therapies  for  nerve  agent,  blister  agent,  and  cyanide  poisoning  will  continue.  A  aajor  new  eaphasls  will  be 
placed  on  evaluating  several  con pound a  for  their  potential  to  be  used  as  pretreataent  drugs  in  order  to  provide  a  degree  of 
protection  against  nerve  agent  poisoning.  The  prograa  will  strive  to  produce  coapounda  inducing  aaxlaua  protection  and  aln- 
laisa  objectionable  aide  effects.  Efforts  will  continue  on  the  developaent,  both  conceptually  and  with  hardware,  of  an 
effective  syatea  of  chealcal  casualty  aanageaent.  This  effort  will  focus  on:  a  reauecltatorfor  far-forward  use  with  chemi¬ 
cal  casualties;  a  aultipatlent  reauadtator  for  use  with  aas a  chealcal  warfare  casualties  at  the  second  and  third  echelons 
of  aedlcal  treataent;  a  patient  wrap  to  protect  patients  froa  chealcal  contaaination  during  the  evacuation  process;  chealcal 
agent  doalaeters  for  aedlcal  personnel;  vital  signs  aonitora  for  both  far- forward  use  during  evacuation  and  at  second  and 
third  echelons  of  aedlcal  treataent;  and  chealcal  agent  detector  technology.  Efforts  will  continue  on  develoyaent  of  a 
decontamination  data  base  in  order  to  establish  appropriate  criteria  for  patient  decontamination  and  systems  to  accomplish 
the  patient  decontamination.  The  physiological  burden  on  soldiers  who  have  heat  stress  Induced  by  protective  clothing  and 
antidote  effects  will  be  evaluated.  The  effectiveness  of  drugs  sgalnst  ionising  radiation,  to  Include  neutron  radiation, 
will  be  evaluated.  Personnel  to  be  utilised:  134  professional  and  203  support. 

3.  (II)  Prograa  to  Completion:  This  is  a  continuing  prograa. 
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A.  (U)  RESOURCES  (PROJECT  LISTING ) :  ($  In  thousands) 


Total 


Project 

FY  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Complatlon 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

7024 

8029 

7076 

6003 

Continuing 

Not  Applicable 

A094Q0 

Military  Computer  Family 

737 

2385 

1905 

2600 

Continuing 

Not  Applicable 

A094R0 

Software  Techniques 

3030 

1834 

1785 

1068 

Continuing 

Not  Applicable 

A094S0 

Teleprocessing  Design  Center 

849 

1602 

1253 

358 

Continuing 

Not  Applicable 

A094T0 

Intelligent  Terminal  Family 

158 

- 

- 

- 

Encompaased  In  A094Q0  Military 

Computer  Family 

A094U0 

System  Management  Engineering 

298 

360 

374 

474 

Continuing 

Not  Applicable 

A094V0 

Teat  Technology 

362 

240 

255 

0 

Continuing 

Not  Applicable 

A094V0 

Syetem  Architecture  Science 

720 

644 

535 

575 

Continuing 

Not  Applicable 

AO  94X0 

Commurlcatlve  Technology 

870 

964 

969 

928 

>.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  M1S8I0M  MEED:  This  program  provides  the  technology  base  for  new  concepts  and 

advances  In  technology  to  meet  the  presently  unsolved  problem  of  survlvsble,  Interoperable,  cost-effective,  maintainable 
tactical  command ,  control,  and  Information-handling  systems  for  the  modern  battlefield.  Exploratory  development  Is  per¬ 
formed  In  software  technology  (common  programing  language,  Ada,  and  software  develo|ment  and  maintenance  environment), 
hardware  (including  specific  portions  of  the  Military  Computer  Family  (MCF)  consisting  of  computers  and  peripherals),  soft¬ 
ware  and  computer  syetem  engineering  technology  (protocols,  data  bases,  operating  systems),  and  new  technology  for  data 
storage  and  transmission.  This  program  addresses  the  methodology  and  technology  which  need  to  be  developed  to  Insure  the 
capability  of  performing  timely  and  accurate  malfunction  Identification,  Isolation,  diagnosis,  and  failure  prediction  of 
Information  handling  components  of  Army  Systems  to  be  fielded  in  the  1980-1990  timeframe.  The  goals  of  this  program  are  to 
provide  the  necessary  tachnology  to  enhance  effectiveness,  survivability,  and  Interoperability  of  automated  systems,  provide 
for  tachnology  Insertion  Into  fielded  systems  and  reduce  costs  for  development,  maintenance,  and  logistic  support  for 
automated  ay stems. 
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C.  (U)  BASIS  FOE  FT  1983  RDTE  REQUEST:  The  funds  are  required  to  continue  exploratory  development  for  the  Military 
Computer  Family  (MCF)  In  order  to  provide  up-to-date  equipment  for  new  systems  and  technology  Insertion  Into  all  battlefield 
automation  systems,  product  Planning  of  MCF  Life  Cycle  Cost  Model  and  Analyses  and  work  In  the  areas  of  advanced 
hardware/aoftware  system  architecture  and  realtime  distributed  processing  configuration  of  MCF  computers  will  be  continued. 

A  study  to  increase  the  screen  alxe  of  electrolunlnescent  displays  and  to  Investigate  the  use  of  the  MCF  single-board 
computer  to  develop  an  Intelligent  display  terminal  will  be  completed.  A  program  to  provide  software  tools  and  docu¬ 
mentation  to  project  managers  for  use  of  the  Software  Development  Support  System  (SDSS)  will  be  continued.  An  automated 
tool  to  assist  the  combat  developer  In  defining  his  requirements  and  communicating  them  to  the  system  developer  will  be  Im¬ 
proved  and  adapted  for  the  Ada  language  ayatem.  Work  will  continue  on  the  automated  Computer  Resource  Management  (CRM)  data 
base.  Further  work  will  be  performed  In  Improving  policies,  procedures,  and  standards  for  the  management  of  computer 
resources.  The  Systems  Validation  Facility  will  Illustrate  a  computer  ayatem  architecture  which  addreases  battlefield  sur¬ 
vivability  and  computer  security  requirements.  The  common  high  order  computer  programing  language,  Ada,  and  adequate  soft¬ 
ware  support  tools  will  be  exploited  to  reduce  costs  In  software  development  and  maintenance.  Secure  Interfaces  to  the 
Advanced  Research  Project  Agency  Network  ( ARPANET /Au tod In  11)  are  essential  to  provide  a  means  of  connecting  distant 
development  centers  and  reduce  costs  and  increase  efficiency  of  handling  systems  which  have  classified  software  modules. 
These  Interfaces  to  the  mlcroprogramable  multiprocessor  (MMP)  snd  SDSS  will  be  tested.  Army  testing  requirements  for  digi¬ 
tal,  hybrid,  and  mlcrowave/mllllmeter  systems  will  be  developed.  Work  will  be  continued  to  Increase  the  measurement  capa¬ 
bilities  of  Teat  Measurement  and  Diagnostic  Equipment  (TMDE)  while  reducing  the  physical  else  of  the  TMDE.  TMDE  encompass¬ 
ing  digital  microprocessor  technology  Is  used  for  diagnosis,  adjustment,  snd  repair  of  communlcatlons-elei  cronlc  equipment 
to  Include  selected  tactical  automation  Items.  Research  will  be  performed  In  distributed  processing,  enca  oaaalng  advanced 
concept*  In  architecture,  software,  hardware,  and  communications  Interfaces.  This  work  is  vital  to  Insure  a  high  degree  of 
Integrated,  survlvable,  mobile  command,  control,  and  communications  automation  for  the  future  battlefield. 
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D.  (U)  COMPARISON  WITH  FT  1982  UW  BEQUEST:  ($  In  thouaanda) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Couplet Ion 

Total 

■etimated 

Coat 

RDTE 

Funda  (current  requires ente) 

7026 

8029 

7076 

Continuing 

Not  Applicable 

Funda  (aa  ahown  In  FT  1982 

aubalealon) 

7295 

8053 

8618 

Continuing 

Not  Applicable 

Decreaeea  In  FT  1981  and  FY  1983  are  attributable  to  aubaequant  reprlorltlxatlon  of  project  ef forte  within  the  Army' a  tech¬ 
nology  baae  program -  FT  1982  dlfferencea  are  due  to  Inflation  adjuatnente. 

fc.  (U)  OTHER  APPROPRIATION  FUNDS :  Not  Applicable. 
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p.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Automation  and  communication  are  critical  to  the  cnbat  effectlweneaa  of  moat 
battlefield  systems.  These  technologlea  have  been  Improving  and  expanding  at  an  exploelve  rate.  This  rapid  development 
rate  hae  created  standardization,  performance!  and  texting  problems  that  must  be  corrected  now  If  the  US  Army  la  to  field 
cost-effective  systems  that  are  aurvlvablc!  interoperable!  and  mobile  as  well  as  usable  and  supportable  by  the  soldier  In 
the  field.  The  goal  and  objectives  of  this  program  are  to  accelerate  the  fielding  and  Improve  the  survivability,  mobility, 
and  Interoperability  of  these  systems,  to  reduce  the  cost  of  development  and  support  of  tactical  automation  and  communica¬ 
tion  systems,  to  Insure  the  availability  of  Test  Measurement  and  Diagnostic  Equipment  to  diagnose  and  predict  malfunctions 
In  a  cost-effective,  timely  manner.  Problems  that  must  be  corrected  are  In  the  areas  of:  software  cost  and  performance, 
tasting,  proliferation  of  Incompatible  products  (computers,  terminals,  peripheral  devices,  languages,  software  tools), 
reliability  and  coat  of  input/output  devices,  and  support  of  automated  systems  (hardware,  software,  people)  after  deployment 
and  the  ability  to  train  personnel  In  the  new  technology  effectively.  The  approach  to  correcting  these  problems  Is  to  pro¬ 
vide:  technologies  for  a  common  compatible  family  of  computers  and  peripherals  (terminals,  displays,  auxiliary  memories, 
etc.),  transportable  software  products  and  tools  (Including  the  common  hlgh-order  language,  Ada),  Improved  testing  equipment 
end  techniques;  and  to  provide  policy,  procedures,  standards,  and  regulations  prioritizing  the  utilization  and  Imple¬ 
mentation  of  these  assets.  Software  products  and  tools  will  be  developed  in  a  time-phased  manner  with  the  initial  emphasis 
on  the  Ada  language  and  requirements  tools.  Subsequently  these  standardized  and  configuration-managed  tools  will  be  used 
for  the  specification  and  implementation  of  multiprocessor  and  microprocessor  system  configurations.  The  final  phase  will 
provide  techniques,  procedures,  and  tools  for  the  detection,  control,  and  correction  of  field  software  failures  with  a 
reduction  of  required  skill  levels  in  the  field.  The  System  Architecture  and  Science  Program  encompasses  investigations  in 
automated  systems  methodologies  for  the  development  and  maintenance  of  large  software-intensive  systems,  the  development  of 
software  generators  that  automatically  produce  teat  procedures  for  large  scale  Integrated/very  large  scale  integrated 
(LSI/VLSI)  circuits,  development  of  experimental  distributed  processing  command,  control,  communications,  and  Intelligence 
(C31)  systems,  and  exploratory  research  In  a  new  initiative  for  application  of  artificial  Intelligence  and  robotics  to  C3 
systems  design. 

C.  (U)  RELATED  ACTIVITIES:  This  program  Is  related  to  all  Army  battlefield  automation  systems  as  It  will  provide  technol¬ 
ogy  for  a  standard  family  of  computers,  software,  and  peripheral  devices  for  such  systems.  It  provides  the  exploratory 
development  needed  for  direct  support  to  Prograa  Element  6. 37. 23. A  and  PE  6.67.27,  Cowand  and  Control.  Research  and  stu¬ 
dies  performed  by  the  Air  Force  and  Navy  are  also  related.  Coordination  Is  accomplished  by  reviews  conducted  by  the 
Department  of  Defense,  through  the  exchange  of  technical  reports,  attendance  at  scientific  meetings  and  conferences,  and 
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through  the  Joint  Service  Research  and  Developed  (RAD)  Technology  Panel  to  the  Office  of  the  Secretary  of  Defanae  (OSD) 
Management  Steering  Committee  for  Embedded  Computer  Resources. 

H.  (U)  WORK  PERFORMED  BY:  EGAG ,  Rockville,  MD;  General  Reaearch  Corp.,  McLean,  VA;  Computer  Sclencea  Corporation, 
Moorehtovn,  HJ;  Control  Data  Corporation,  Mlnneapolia,  MM;  Softech,  Inc.,  Waltham,  HA;  Teledyne  Brown  Engineering, 
Huntavllle,  AL;  Higher  Order  Software,  Inc.,  Cambridge,  MA;  Giordano  Aeaoc.,  Sparta,  NJ.  Among  the  contracta  to  be  awarded 
for  FT 82  will  be  thoee  for  training  on  the  Software  Development  Support  Syatem  and  for  Improved  CRM  docunente.  In  total, 
$6,902,000.00  In  contracta  will  be  awarded  In  FT82.  ln-houae  development  le  performed  by  the  United  Statea  Army 
Communlcatlona  Reneatch  and  Development  Command  at  Fort  Monmouth,  NJ,  and  the  Army  COMunlcatlve  Technology  Office  at  Fort 
Euatla,  VA. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS:  (For  FT  1980  and  prior,  theae  programa  were  under  Program  Element 
6. 27. 01. A,  Department  of  the  Army  Project  1L162701AH92B) . 

1.  (U)  FT  1981  and  Prior  Accompllahmenta:  The  Military  Computer  Family  (MCF)  la  an  approach  to  effect  atandardlaatlon 

of  the  major  hardware  (computera  and  perlpherale)  and  aoftware  (language,  operating  ayatema,  toola,  and  producta)  componenta 
of  battlefield  automated  ayatema.  A  contract  waa  awarded  for  hardware  eyetea  architecture  dealgn  and  aupport  for  the 
Military  Computer  Family  (MCF).  A  new  MCF  ayatem  concept  waa  developed,  requlrementa  were  delineated,  and  a  new  hlgh-epeed 
computer- to-computer  Interface  waa  developed.  A  life  cycle  coat  model  and  loglatlce  model  have  been  completed  for  uae  by 
the  MCF  contractora  during  devalopment.  Army  policy  atatea  that  a  common  high  order  computer  language,  Ada,  will  be  uaed 
for  aoftware  development  In  all  new  battlefield  automated  ayatema  beginning  after  January  1983.  Currently  Internal  aa  well 
aa  contractual  efforta  have  been  Initiated  to  develop  Ada  and  lta  related  producta  and  toola.  Stodlea  were  initiated  to 
prepare  for  tranaltlon  of  the  Ada  language  to  ayatema  under  development.  Ada  program  dealgn  contracta  were  Initiated  to 
produce  materlala  for  the  dealgn  of  training  couraea  for  the  Ada  programing  language  and  to  verify  the  aaae  of  programing 
ualng  Ada.  Two  characteristically  different  battlefield  automated  ayatema  are  being  modeled  with  the  Ada  language  to 
exploit  the  major  generic  functlona  of  the  language  and  lta  role  In  Battlefield  Automated  System  dealgn.  Participated  with 
other  services  and  NATO  for  computer  resource  managmaent.  A  set  of  guidebooks  defining  the  life  cycle  acquisition  and 
maintenance  of  computer  resources  waa  developed  along  with  policy  docuaents  regarding  utilisation  and  Implementation  of 
standard  computer  resources.  A  Computer  Resource  Management  (CRM)  training  contract  was  awarded  which  will  make  uas  of  the 
guidebooks.  The  Mlcroprogramable  Multiprocessor  (MMF)  is  being  enhanced  to  support  activities  relative  to  MCF  system 
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produclblllty ,  Integration,  and  validation  as  well  aa  to  verify  lntrasystem  communication  efficiency.  A  secure  Interface 
capability  between  the  Post-Deployment  Software  Support  (PDSS)  computer  and  remote  eltee  using  the  Defense  Advanced  Research 
Projects  Agency  Network  (ARPANET)  ccmmunlcatlona  was  planned.  An  ARPANET  Interface  Processor  was  acquired  to  connect  remote 
tactical  equipment  to  the  TDC.  A  contract  was  awarded  to  prepare  a  detailed  Army  Test  Program  Set  (TPS)  Software 
Development  and  Support  Facility  Plan  which  will  address  the  problem  of  reducing  the  total  developmental  coats  of  TPS's. 
Awarded  a  contract  to  provide  a  pin  electronics  design  for  automatic  switching  of  the  teat  equipment  Interface  to  the  unit 
under  test  to  result  In  affordable,  reliable,  and  compact  testers.  An  Investigation  was  Initiated  to  determine  the  extent 
to  which  functional  testing  procedures  for  LSI  and  VLSI  digital  components  can  be  automatically  generated.  Research  was 
conducted  with  video  discs  to  evaluate  alternative  technologies  for  potential  military  applications . 

2.  (U)  FY  1982  Program:  Docunentatlon  for  the  MCF  life-cycle  coat  model  and  the  logistics  model  will  be  completed. 

Exploratory  developments  In  hardware  system  architecture  for  the  MCF  will  continue  along  with  fine-tuning  of  the  Nebula 
Instruction  set  architecture  and  use  of  MCF  computers  In  distributed  processing  configurations.  A  project  In  realtime  dis¬ 
tributed  processing  In  support  of  multiprocessor  efficient  and  eurvlvable  configurations  of  MCF  computers  will  be  Initiated. 
A  contract  will  be  awarded  for  Investigations  of  the  enhancements  to  Nebula  for  a  future  generation  of  MCF  computers.  A 
Joint  effort  with  the  Electronics  Research  and  Development  Command  (ERADCOM)  will  be  Initiated  to  Increase  the  elec- 
trolum  '.nescent  displays  and  Investigate  the  feasibility  of  using  the  MCF  single-board  computer  for  an  Intelligent  dis¬ 
play/terminal.  These  reaulta  will  be  applied  to  the  MCF  peripherals  program.  The  multiyear  Ada  language  systems  efforts 
will  be  continued  to  add  to  the  Integrated  set  of  products  and  tools  needed  to  support  Ada  and  satisfy  the  needs  of  the 
t  toasted  tactical  systems  developers.  An  effort  will  be  Initiated  to  develop  a  prototype  structured  design  dlagraaaer 
which  will  enhance  ability  to  maintain  operational  software  developed  under  other  efforts.  In  the  Teleprocessing  Design 
Center  (TDC),  an  Interface  between  the  IMP  and  tactical  systems  at  other  locations  and  between  the  PDSS  computer  and  remote 
sites  using  AUTODIN  II  communications  will  be  developed.  In  the  TDC  alternative  computer,  system  architectures  will  be 
Investigated  which  address  battlefield  survivability  and  computer  security  requirements.  A  contract  to  develop  Improved  CRM 
docuients  and  synthesis  of  requirements  analysis  techniques  will  be  continued.  The  automated  CRM  data  base  will  become 
operational.  Test  program  set  software  tools  for  the  Software  Development  and  Support  Facility  will  be  developed.  Hardware 
will  be  aasembled  to  demonstrate  Pin  Electronics  capability.  The  Impact  of  distributed  processing  on  Instruction  set  archi¬ 
tecture  and  hardware  implementation  will  be  Investigated.  Contracts  will  be  awarded  In  the  testing,  software  development 
and  maintenance  areas,  and  in  Investigations  of  distributed  processing  design  methods  for  survlvable,  mobile  battlefield 
automated  systems.  A  commercial  microprocessor-based  distributed  system  will  be  acquired  as  a  laboratory  sclllty  to 
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develop  a  distributed  operating  systea  and  conduct  experiments  using  Ada.  A  situation  reporting  systea  will  be  the  initial 
distributed  systea  designed.  Coaaunlcative  technology  efforts  uill  Include  enhanced  disk  aaaterlng  and  replication,  voice 
technology  Integrated  with  video  disk  systeas  and  analyses  to  develop  preferred  video  disk  storage  architecture  for  a  very 
high-speed,  aultlple-access  archive. 

3.  (U)  FY  1983  Planned  Prograa:  The  multiyear  Ada  language  systeas  efforts  will  be  continued  to  add  to  the  Inventory 
of  products  and  tools  needed  to  support  Ada  and  satisfy  the  needs  of  the  battlefield  autoaated  systea  developers. 

Developient  of  the  MCF  life-cycle  cost  model  uill  be  completed.  Exploratory  developaenta  in  hardware  systea  architecture 
for  the  MCF  will  continue.  A  project  in  realtlae  distributed  processing  in  support  of  multiprocessor  efficient  and  survlva- 
ble  configurations  of  MCF  computers  will  be  initiated.  The  study  of  life-cycle  support  of  battlefield  autoaated  systeas 
will  continue.  Effort  to  identify  the  training  needs  for  use  of  autoaated  requirements  develojment  and  analysis  methodology 
will  continue.  Studies  of  the  interaction  between  host  and  target  systeas  will  continue.  Tactical  computer  peripherals 
will  be  advanced  by  using  distributed  techniques,  laproving  Inaan  interfaces,  and  achieving  compatibility  of  interfaces. 
Develo|ment  of  the  Ada  language  system  with  its  software  support  tools  will  Include  specific  tools  for  aalntenance  purposes. 
To  this  end,  the  effort  to  develop  a  prototype-structured  design  dlagraamer  will  continue.  Development  of  test  prograa  set 
software  tools  for  the  Software  Development  and  Support  Facility  will  be  continued.  A  contract  for  the  development  of  new 
automatic  alcrowave  testing  techniques  will  be  continued.  Demonstration  of  pin  electronics  capabilities  will  continue.  In 
the  area  of  coaaunlcative  technology,  work  will  be  performed  to  understand  appropriate  ways  in  which  information  to  be 
maintained  in  a  locally  accessed  electronic  archive  should  be  recorded  both  for  Internal  retention  and  network  distribution. 

(0)  FY  1984  Planned  Program:  Continue  product  planning  and  control  contractual  effort*  for  the  MCF  life  cycle  cost 
aodel  and  analyses,  advanced  hardware  system  architecture,  and  realtlae  distributed  processing  configuration  of  MCF 
computers.  A  study  to  identify  standard  software  tools  and  products  to  be  exported  to  software  support  centers  will  be  ini¬ 
tiated.  The  host/ target  interaction  studies  will  be  expanded  to  Include  aultlprocessor  and  microprocessor  target  systems. 
Packet  switching  concepts  will  be  implemented,  and  lntrasystea  communication  efficiency  will  be  verified.  In  addition,  con¬ 
tractual  support  efforts  will  be  actively  pursued  in  the  areas  of  distributed  teralnal/peripheral  systea  Methodologies , 
alcroprocsssor/alcrocoaputer  hardware/software/flraware  trade-off  techniques  for  terminals/peripherals,  as  well  as  advanced 
techniques  relative  to  extended  aan/aachlne  interactive  aethodologles  for  enhanceaents  of  advanced  terminal  technology. 
Baphasls  will  be  placed  on  realistically  evaluating  the  major  benefits  of  distributed  microprocessor  systeas  versus  central¬ 
ised  procesalng,  and  the  trade-offs  Involved.  It  is  planned  to  initiate  a  contractual  effort  to  study  and  evaluate 
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methodologies  for  achieving  optlaal  design  criteria  relative  to  nicroprocesaor-drlven  Intelligent  terminals  and  peripherals. 
A  contract  to  develop  Improved  CRH  dociaents  and  synthesis  of  requirements  analysis  techniques  will  be  continued.  CRM 
requlreaenta  will  continue  to  be  analysed,  and  the  automated  CRM  data  base  will  become  operational.  In  the  TDC ,  computer 
system  architectures  will  be  Illustrated  which  address  battlefield  survivability  and  computer  security  requirements. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Prograa  Element:  #6. 27.70. A  Title:  Military  Disease  Hazards  Technology 
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Sciences  (ED) 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousand!) 


Total 


Project 

Nun  her 

Title 

FY  1981 
Actual 

FY  1982 
Estlaate 

FY  1983 
Estlaate 

FY  1984 
Estlaate 

Additional 

To  Coapletlon 

Estlaated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1619A 

17115 

24979 

29805 

Continuing 

Not  Applicable 

A870 

Risk  Aaaeasaent  of  Military 
Disease  Hazards 

3067 

3223 

4849 

5853 

Continuing 

Not  Applicable 

A871 

Prevention  of  Military 

13127 

13892 

20130 

23952 

Continuing 

Not  Applicable 

Disease  Hazards 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Military  disease  hazards  technology  is  the  core  A  ray  prograa  for 
exploration  of  strategies  vhlch  will  lead  to  control  of  parasitic,  bacterial,  rickettsial,  and  viral  diseases  of  allltary 
laportsnee  and  developaent  of  an  effective  aedlcal  defense  against  biological  weapons.  The  prograa  fulfills  a  need  for 
developaent  of  a  syatea  of  vaccines  and  drugs  for  protection  against  biological  warfare  (BW)  agents  and  diseases  affecting 
worldwide  deployaent  of  troops. 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  FY  1983  will  see  an  expanded  research  effort  in  developaent  of  vaccines,  drugs  and 
antitoxins  against  diseases  and  toxlna  of  potential  BU  laportance.  A  aajor  eaphasls  will  be  on  developing  a  syatea  of  tests 
for  rapid  field  identification  and  diagnosis  of  BW  agents  and/or  diseases.  In  addition,  previously  described  aultlyear 
efforts  will  be  continued. 
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D.  (U)  COMPARISON  WITH  fY  1982  RDTE  REQUEST:  ($  in  thousands) 


RDTE 

Funda  (current  requirements) 
Funds  (as  shown  In  FY  1982 
submission) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

16194* 

17115** 

24979*** 

Continuing 

Not  Applicable 

16140 

17156 

19227 

Continuing 

Not  Applicable 

*  Increase  of  $54,000  in  the  FY  1981  funding  level  la  a  result  of  reprograming  to  enhance  exploratory  development  of 
drugs. 


**  The  funding  decrease  of  $51,000  In  FY  1982  la  a  result  of  repricing  the  budget  based  upon  decreased  inflation  factora. 

***  The  Increase  In  funding  for  FY  1983  la  due  to  the  expansion  of  the  Chemical  Warfare/Chemical  and  Biological  Defense 
(CW/CBD)  Research  Expansion  Program  and  to  the  consolidation  of  the  Army  and  Navy  Infectious  dlaeaae  research  programs  as 
directed  by  Congresa  In  the  FY  1982  Approbations  Bill. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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F.  (0)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Thie  prograa  eleaent  la  dealgned  to  exploit  proalalng  technology  developed 
from  the  eclence  baae  of  the  Any  aedlcal  research  and  developnent  effort;  it  peralt*  thorough  and  nore  detailed  experl- 
nentatlon  and  lnveatlgation  to  proceed  on  project*  that  lead  toward  fielding  of  vaccine*,  drug*,  repellent*,  adjuvant*,  and 
diagnostic  procedure*.  For  exaaple,  in  vaccine  developaent,  activities  conducted  in  this  prograa  eleaent  Include 
developaent  of  experlaental  anlaal  models  for  specific  dlaeaaea,  preparation  of  laaunlclng  material*,  and  tests  for  antigen¬ 
icity  and  laaunogenlclty  in  saall  anlaal*.  In  drug  developaent,  experlaent*  are  designed  to  identify  compound*  with  spe¬ 
cific  therapeutic  activity  and  then  to  conduct  a  primary  screen  of  these  coapounda  for  activity.  Major  eaphasls  ia  placed 
on  those  diseases  which  history  has  shown  to  have  serious  impact  on  troopa  operating  in  the  field,  e.g.,  aalarla,  leishman¬ 
iasis,  scrub  typhus,  diarrhea,  and  dengue.  In  addition,  high  hazard  diseases  which  have  potential  BW  importance  are  inves¬ 
tigated,  e.g.,  botullaa,  Ebola,  Marburg,  Lasaa,  anthrax,  Q  fever,  and  various  hemorrhagic  fever*. 

C.  (U)  RELATED  ACTIVITIES:  This  program  element  la  an  Integral  part  of  the  Army  medical  research  and  developaent  effort. 
It  bridges  the  science  base  in  Prograa  Element  6. 11. 02. A,  Project  BS10  (Research  on  Military  Disease,  Injury,  and  Health 
Hazards)  and  the  production  of  items  in  Prograa  Element  6. 37. 50. A,  Project  D808  (Drug  and  Vaccine  Developaent).  Overall 
review  and  control  of  DOD's  aedlcal  research  was  brought  under  centralized  management  in  FT  1981  by  the  formation  of  the 
Armed  Services  Biomedical  Research  Evaluation  and  Management  (ASBREM)  Committee.  Joint  Technology  Coordinating  Groups 
( JTCG)  were  estebllahed  in  various  disciplines  to  insure  effective  management  at  the  investigative  level.  Two  JTCC  review 
research  within  the  Army's  Military  Disease  Hazards  Research  Program.  They  are  the  JTCG  for  Infectious  Diseases  of  Military 
Relevance  (JTCG/IDMR)  and  the  JTCG  for  Medical  Biological  Warfare  Defense  (JTCG/MBWD).  Each  JTCG  has  representatives  from 
each  of  the  three  services.  The  mission  of  each  JTOG  ha*  been  established;  it  is  to:  (1)  assess  and  prioritize  dlseese 
threeta,  recommend  research  efforts  to  counter  identified  threats,  and  analyze  the  resources  available  to  meet  these 
reseerch  requirements;  (2)  recommend  lnterservlce  distribution  of  responsibility  for  program  execution,  changes  in  program 
direction  or  emphasis,  new  initiatives,  and  other  matter*  dealing  with  program  requirements  and  relevance;  and  (3)  review 
and  coordinate  disease  research  and  development  programs.  Duplication  of  effort  is  avoided.  The  World  Health  Organization 
(WHO)  serves  as  the  de  fscto  international  clearinghouse  for  medical  information;  Army  scientists  serve  as  consultants  to 
WHO  and  have  ready  access  to  its  studies,  reports,  and  publications.  In  addition,  other  coordination  is  accomplished 
through  routine  means,  such  as  exchange  of  reports  among  staff  and  laboratory  organizations,  site  visit*  by  project  offi¬ 
cers,  scheduling  of  technical  symposia  on  selected  topics,  etc. 
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H.  'U)  WORK  PERFORMED  BYi  Approximately  72Z  of  the  reaearch  la  performed  by  ln-house  laboratorlea  at  the  Walter  Reed  A  ray 
Institute  of  Research,  Waahlngton,  DC,  and  field  units  In  Thailand,  Malaysia,  Brazil,  and  Kenya;  the  US  Army  Medical 
Research  Institute  of  Infectious  Diseases,  Fort  Detrick,  Frederick,  HD;  the  US  Any  Medical  Bioengineering  Research  and 
Developaent  Laboratory,  Fort  Detrlck,  Frederick,  MD;  and  the  Letteraan  Any  Institute  of  Reeearch,  Presidio  of  San 
Francisco,  CA.  The  raaalnlng  research  Is  conducted  under  contracts  with  nonprofit  organizations,  universities,  and 
Industries.  The  five  aajor  contracts  are  those  with  the  Institute  for  Medical  Research,  Kuala  Luapur,  Malaysia;  University 
of  Ml sal ,  Mlaal,  PL;  Hazleton  Laboratories  America,  Inc.,  Vienna,  VA;  the  Salthsonlan  Institution,  Washington,  DC;  and  the 
National  Research  Council,  Washington,  DC.  The  Naval  Medical  Research  Institute,  Bethesda,  MD,  and  Naval  unite  In  Egypt, 
Indonesia,  and  the  Philippines  conduct  Infectious  disease  research  under  Aray  prograa  aanageaent .  Forty  other  contractors 
are  funded  In  the  aaount  of  $2,721,902. 

I.  (U)  PROGRAM  ACCOM PLISWENTS  AMD  FUTURE  PROGRAMS; 

1.  (U)  FT  1981  and  Prior  Accoapllshaents :  Accoapllshaenta  In  research  against  potential  BW  agents  Include  the 
following;  developaent  of  an  antitoxin  against  botullsa  type  E  was  enhanced  by  a  new  aystea  to  produce  high  titers  of  botu- 
llsa  type  E;  a  cellular  coaponent  derived  froa  a  virulent  Philadelphia  strain  of  Legionella  (the  causative  organise  of 
Legionnaire's  disease)  was  deaonstrated  to  be  an  effective  lnaunogen  for  alee;  living  experlaental  vaccines  prepared  froa 
naturally  attenuated  strains  of  Lassa  fever  virus  laaunlzed  and  protected  both  guinea  pigs  and  aonkeys  to  virulent  viral 
challenge;  the  standard  Rift  Valley  fever  vecclne  failed  to  protect  rats  against  an  aerosol  dose  of  virus  (this  Is  signifi¬ 
cant  due  to  the  likelihood  that  any  BW  agents  that  night  be  eaployed  against  our  troops  will  be  an  aerosol);  a  totally  syn¬ 
thetic  nedlua  was  developed  for  a  strain  of  Bacillus  anthrscle,  the  causative  organlsu  of  anthrax.  Aaong  the  classical  com- 
aunlcable  dlaeaees,  those  which  hlstorlcelly  have  caused  aortallty  and  norbldlty  In  cow bat  troops,  the  following  advances 
are  noted;  aonoclonal  antibodies  were  used  to  screen  and  Identify  protective  nerozolte  antigens,  an  important  step  In 
developing  new  antlnalarlal  drugs;  the  principal  vector  of  aalarla  In  Southeast  Asia  was  recognized  as  a  species  caaplex,  a 
finding  which  nay  Impact  on  control  programs  and  epidemiological  Investigations;  a  new  culture  system  was  developed  to  sup¬ 
port  drug  development  efforts  against  leishmaniasis  (kala  star  or  Oriental  sore). 

2.  (U)  FT  1982-FT  198*  Program;  In  BW  defense  research,  the  screening  of  new  antiviral  drugs  will  continue  with  test¬ 
ing  directed  against  hlg)i  hazard  viruses.  Each  of  the  seven  botullnum  toxins  will  be  made  Into  vscclnes  and  tested  In  ani¬ 
mal  systems.  Tests  for  rapid  ldantlflcatlon  and  diagnosis  for  a  wide  range  of  BW  agents  and/or  diseases  will  be  developed; 
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It  la  expected  that  thla  effort  will  be  largely  contractual.  In  lnfectloue  dlaeaae  reaearch,  a  candidate  drug  effective 
agalnat  drug  realetant  atralne  of  malaria  will  be  Identified  and  the  preellnlcal  teatlng  Initiated.  Other  antlaalarlal 
drug*  a ho wing  proelae  In  acreanlng  will  be  teated  In  nonhuman  prlaatea.  Exploratory  development  of  candidate  malaria  vac- 
elnea  will  continue.  Vacclnea  for  two  aerotypaa  of  dengue  will  be  admlnlatered  to  prlmatee  for  efficacy  and  aafety  dctar- 
nlnatlona.  The  formulation  of  candidate  vacclnea  agalnat  African  trypanoaoalaale  (aleeplng  alckneaa)  will  be  developed  In 
model  ayeteae.  Scrub  typhua  vacclnea  will  be  evaluated  for  aafety,  lmnunogenlclty,  and  protection  In  nonhuman  prlaatea. 

3.  (U)  Program  to  Completion:  Thla  la  a  continuing  program. 
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Project:  IAB71  Title:  Prevention  01  Military  Disease  Hazards 

Program  Element:  <6. 27. 70. A  Title:  Military  Dlbe^-se  Hazarda  Technology 

DOD  Mlaaion  Areal  #522  - Environmental  &  Life  Budget  Activity:  11  -  Technology  Base 

Sciences  (to) 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  Is  designed  to  develop  technology  for  prevention  and  treatment 
of  Infectious  diseases  of  military  Importance.  Emphasis  la  placed  on  serious  diseases  which  nave  occurred  repeatedly  as 
epidemics  during  mobilisation  and  deployment  of  military  forces.  Studies  are  conducted  on  a  range  of  parasitic,  bacterial, 
rickettsial,  and  viral  diseases.  Research  on  disease  vectors  and  their  control  Is  an  Integral  part  of  this  effort.  In 
addition,  this  project  Includes  tasks  which  are  designed  to  develop  an  effective  medical  defense  against  known  and  potential 
biological  weapons.  Priority  Is  placed  on  designing  methods  and  procedures  to  Identify  the  occurrence  of  a  biological 
attack  and  determine  the  etlologlc  agent  In  the  shortest  period  of  time. 

*•  (U)  RELATED  ACTIVITIES:  Project  A871  Is  the  chief  project  In  Program  Element  6. 27. 70. A.  It  Is  closely  allied  to 

Project  A870,  Disease  Risk  Assessment  to  Troop  Operations  and  Mobilization,  also  In  Program  Element  6. 27. 70. A.  Together 
these  projects  link  the  science  base  In  Program  Element  6. 11. 02. A,  Project  BS10  (Research  on  Military  Disease,  Injury  and 
Health  Hazarda)  and  the  production  of  Items  in  Program  Element  6. 37. so. A,  Project  D808  (Drug  and  Vaccine  Development). 
Overall  review  and  control  of  DOD'a  medical  research  was  brought  under  centralized  management  In  FY  1981  by  the  formation  of 
the  Armed  Services  Biomedical  Research  Evaluation  and  Management  (ASBREM)  Committee. 

C.  (U)  WORK  PERFORMED  BY:  Approximately  73  percent  of  the  research  Is  performed  by  ln-house  laboratories  at  Walter  Reed 
Army  Institute  of  Research,  Washington,  DC,  and  field  units  In  Thailand,  Malaysia,  Brazil,  and  Kenya;  the  US  Army  Medical 
Research  Institute  of  Infectious  Diseases,  Port  Detrlck,  Frederick,  HD;  the  US  Army  Medical  Bioengineering  Research  and 
Development  Laboratory,  Port  Detrlck,  Frederick,  HD;  and  the  Letterman  Army  Institute  of  Research,  Presidio  of  San 
Francisco,  CA.  Approximately  27  percent  of  the  research  Is  conducted  under  contract  with  nonprofit  organizations,  uni¬ 
versities,  and  Industries.  The  five  major  contracts  are  those  with  the  Institute  for  Medical  Research,  Kuala  Lumpur, 
Malsyaia;  University  of  Miami,  Miami,  FL;  Hazleton  Laboratories  America,  Inc.,  Vienna,  VA;  Corgaa  Memorial  Institute,  Balboa 
Heights,  Panama;  and  the  National  Research  Council,  Washington,  DC.  This  last  organization  administers  the  US  Army  Medical 
Research  and  Development  Command's  Associate  Program  which  allows  qualified  young  scientists  to  work  In  Army  medical 
research  laboratories  as  full-time  Investigators.  Thirty-one  other  contractors  are  funded  in  the  amount  of  $2,212,382. 
Elements  of  Naval  Medical  Research  and  Development  Command  participate  under  Army  lead. 
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D.  (U)  PROGRAM  ACCOMPLISHMENTS  ADD  FUTURE  PROGRAMS : 

1.  (U)  PT  1981  and  Prior  Accompllahncnto:  The  atandard  Rift  Valley  fever  vaccine  (developed  at  the  US  Army  Medical 
Reaearch  Institute  of  Infectloue  Diseases)  failed  to  protect  rata  against  an  aerosol  dose  of  virus;  the  vaccine  consistently 
has  been  effective  for  lntraperltoneal  challenges;  this  funding  la  significant  due  to  the  likelihood  that  any  biological 
varfara  (BU)  agent  that  might  be  employed  against  our  troops  will  be  an  aerosol.  The  cynomolgua  monkey  was  demonstrated  to 
be  a  useful  model  for  the  study  of  botulism.  Development  of  an  antitoxin  agent  against  botulism  type  E  was  enhanced  by  a 
new  system  to  produce  high  titers  of  botulism  type  E.  Experimental  live  vaccines  prepared  from  naturally  attenuated  strains 
of  Lasaa  fever  virus  lamunlted  and  protected  both  guinea  pigs  and  monkeys  against  virulent  viral  challenge.  A  totally  syn¬ 
thetic  medium  was  developed  for  the  V770  strain  of  bacillus  anthracls ,  the  causative  organism  of  anthrax.  Monoclonal  anti¬ 
bodies  were  used  to  screen  and  Identify  protective  antigens  for  malaria.  A  new  culture  system  was  developed  to  support  drug 

■'y  development  efforts  against  Leishmaniasis  (kala  ssar  or  oriental  sore). 

2.  (U)  FT  1982  to  PT  198A  Program:  In  BU  defense  research,  the  screening  of  new  antiviral  drugs  will  continue  with 
testing  directed  against  high  hazard  viruses.  Each  of  the  seven  botullma  toxins  will  be  made  into  vaccines  and  tested  in 
animal  systems.  Testa  for  rapid  Identification  and  diagnosis  of  a  wide  range  of  BW  agents  and/or  diseases  will  be 
developed;  It  Is  expected  that  this  effort  will  be  largely  contrectual.  In  Infectious  disease  research,  a  candidate  drug 
effective  agslnst  drug-resistant  strains  of  malaria  will  be  Identified  and  the  predlnlcal  testing  Initiated.  Other  antlma- 
larlal  drugs  showing  promise  In  screening  will  be  tested  In  nonhuman  primates.  Exploratory  development  of  candidate  malaria 
vaccines  will  continue.  Vaccines  for  two  serotypes  of  dengue  will  be  administered  to  primates  for  efficacy  and  safety 
determinations.  The  formulation  of  candideta  vacclnss  against  African  trypanosomiasis  (sleeping  sickness)  will  be  developed 
In  model  systems.  Scrub  typhus  vaccines  will  be  evaluated  for  safety,  lmmunogenlclty,  and  protection  In  nonhiman  primates. 
Mavy  Investigators  will  continue  studies  of  rapid  diagnosis  and  treatment  of  diarrheal  disease. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

A.  (U)  Major  Milestones:  Not  applicable. 


UNCLASSIFIED 
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UNCLASSIFIED 


Project :  »AB71 

Prograa  Element:  #6. 27. 70. A 

DOD  Niealon  Area”  I$i2  -  Environmental  A  Life 
Sclencee  (tt>) 


Title:  Prevention  of  Military  Dleeaae  Haratda 
Title:  Military  Dlaeaee  Hararda  Technology 
Budget  Activity:  #1  -  Technology  Baae 


5.  (U)  Reaourcea  (}  In  Thouaanda): 


PT  1981 
Actual 

■DTE 

Furde  (current  requlreuenta)  13127* 
Punda  (aa  ahovn  In  PY  1982  12723 

aubnlaalon) 


PY  1982 

FT  1983 

PT  1984 

Additional 

Total 

Eatlnated 

Eatlnate 

Eatlnate 

Eatlnate 

to  Conpletlon 

Coat 

13892** 

20130*** 

23952 

Continuing 

Not  Applicable 

13925 

1S60S 

- 

Continuing 

Not  Applicable 

*  The  lncreaae  In  funding  for  FT  1981  la  a  reault  of  reprogranlng  to  higher  priority  Aray  requlreuenta. 


**  The  decreaae  In  funding  for  PT  1982  la  a  reault  of  repricing  the  budget  baaed  upon  decreaaed  Inflation  factora. 

***  The  lncreaae  In  funding  for  PT  1983  la  due  to  the  expanalon  of  Chenlcal  War fare /Chen teal  and  Biological  Defenee  V 

(CW/CBD)  reaearch  and  to  the  coneolldatlon  of  the  Any  and  Navy  lnfectioua  dlaeaee  reaearch  prograna  aa  directed  by  Congreaa 
In  the  1982  Appropriation  Bill. 
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FY  1983  RDTE  COWCRESSIOHAL  DESCRIPTIVE  SUMMARY 

Title:  Prevention  of  Dleeeeee  Affecting  Troop 
Operetlone  end  Hoblllxatlon 
Title:  Prevention  ot  Military  Dlaeaae  Haxarda 
#6. 27. 70. A  Title:  Mllltery  Diecaee  Haxatda  Technology 

DOO  Mleelon  Aree"!  #322  -  Environmental  A  Life  Sclencee  (ID)  Budget  Activity:  #1  -  Technology  late 

A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  Thla  technical  area  provldea  the  baala  for  formulation,  advanced  development, 
production,  aind  teatlng  of  druga,  vacclnea,  and  other  biological  ueana  to  protect  agalnet  lnfectloua  dlaaaaea •  Baeaarch  le 
aimed  at  preventing  dleeaaea  In  order  to  mlnlmlxa  Inpacta  on  training  and  moblllaatlon  for  military  oparatlona  throughout 
the  world.  Recent  emphaala  ha a  been  placed  on  aeaiatlng  the  Rapid  Deployment  Force  (RDF);  the  beet  poaelble  praventlve  med¬ 
icine  la  Included  in  operational  plana  for  the  RDF  ao  that  lta  mleelon  will  not  be  campromlaad  by  elckneae. 

B.  (U)  RELATED  ACTIVITIES:  Related  Army  etudlea  are  conducted  under  the  other  two  technical  areaa  In  thla  project:  02, 
Prevention  of  Biological  Warfare  Dlaeaaee;  and  03,  Vector  Control.  All  work  la  related  to  reaearch  performed  under  Program 
Element  6. 11. 02. A,  Project  BS10  (Reaearch  on  Military  Dlaeaee,  Injury,  and  Health  Bernardo);  and  Program  Element  6. 37. 30. A, 
Project  D808  (Drug  and  Vaccine  Development).  Overall  review  and  control  of  the  Department  of  Defenae'e  (BOO)  medical 
reaearch  waa  brought  under  centrallaed  management  in  FT  1981  by  the  formation  of  the  Armed  Servlcea  Biomedical  Reaearch 
Evaluation  and  Management  (ASRREM)  Committee.  Llaleon  la  alao  maintained  with  the  Uniformed  Servlcea  Unlverelty  of  the 
Health  Sclencea  and  other  government  agenclea. 

C.  (U)  WORK  PERFORMED  BY:  Approximately  A6  percent  of  the  work  la  conducted  at  Walter  Reed  Army  Inetltute  of  Reaearch, 
Waahlngton,  be,  and  field  unite  In  Braxll,  Kenya,  Malayala,  and  Thailand.  Approximately  3A  percent  of  the  reaearch  la  con¬ 
ducted  under  contracte  with  nonprofit  organlxatlona,  unlveraltlaa,  and  lnduatrlee.  The  five  major  contracta  are  thoee  with 
the  Inetltute  for  Medical  Reaearch,  Kuala  Lumpur,  Malayala;  the  Unlverelty  of  Miami,  Miami,  FL;  Haxleton  Laboratorlee 
America,  Inc.,  Vienna,  VA;  Gorgaa  Manorial  Inetltute,  Balboa  Helfhte,  Panama;  and  the  Unlverelty  of  Georgia,  Athena,  GA. 
Twenty  four  other  contractore  are  funded  In  the  amount  of  $1,723,993. 

D.  (U)  PROGRAM  ACCOHPLISBIEHTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accowpllohwente:  Monoclonal  antlbodlaa  were  uaed  to  acreen  and  Identify  protective  antigene 
for  malaria.  A  new  culture  ayatem  waa  developed  to  a up port  drug  development  efforta  agalnet  lelahmanlaata  (kale  axar  or 
oriental  eore).  Treatment  of  lelahmanlaata  waa  ahown  to  be  enhanced  markedly  In  animal  modelo  by  the  uae  of  encapaulated 


Technical  Area:  101 


Project:  #A871 
Program  Element : 


UNCLASSIFIED 


UNCLASSIFIED 


Technical  Area:  <01  Title:  Prevention  of  Diseases  Affecting  Troop 

Operations  and  Mobilisation 

Project:  thill  Title:  Prevention  of  Military  Disease  Hssyds 

Prograa  Clement:  >6. 27. 70. A  Title:  Military  Dlsesee  Hasarde  Technolo  j 

DOD  Mission  Areal  HU  -  Environmental  A  Life  Sciences  (ED)  Budget  Activity:  *1  -  Technology  Base 

drugs.  A  compound  vaa  Identified  that  will  protect  mice  against  Induced  trypanosomiasis  (sleeping  sickness)  following  the 
administration  of  a  single  dose  of  this  drug. 

2.  (U)  FY  1982  to  PY  1984  Program:  A  candidate  drug  effective  against  drug  resistant  strains  of  malaria  will  be 
Identified  and  precllnlcal  testing  Initiated.  Other  antlmalarlal  drugs  showing  promise  In  screening  will  be  tested  In  non- 
human  primates.  Exploratory  development  of  candidate  malaria  vaccines  will  continue.  Vaccines  for  two  serotypes  of  dengue 
will  be  administered  to  primates  for  efficacy  and  safety  determinations.  The  formulation  of  candidate  vaccines  against  try¬ 
panosomiasis  will  be  developed  In  model  systems.  Scrub  typhus  vaccines  will  be  evaluated  for  safety,  lmmunogenlclty,  and 
protection  In  nonhuman  primates.  Encapsulated  drug  delivery  systems  will  be  applied  to  parasitic  diseases  other  than  leish¬ 
maniasis.  Personnel  to  be  utilised:  24  professional  and  44  support. 

3.  (0)  Program  to  Completion:  This  Is  a  continuing  prograa. 


4.  (0)  Major  Milestones:  Hot  applicable. 


3.  0))  Resources  ($  In  thousands): 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

3120 

5526 

9220 

10595 

Continuing 

Hot  Applicable 

Funds  (as  shown  In  FY  1982 

submission) 

4963 

5431 

6086 

Continuing 

Hot  Applicable 

The  Increase  of  $137  thousand  In  the  PY  1981  funding  level  la  a  result  of  reprograming  to  provide  for  development  of  new 
drugs.  The  funding  Increase  of  93  thousand  In  PY  1982  Is  a  result  of  the  amended  budget  request  and  the  application  of 
revised  Inflation  and  civilian  pay  pricing  Indices.  The  Increase  In  FY  1983  funds  Is  due  to  the  consolidation  of  the  Army 
and  Havy  Infectious  disease  research  programs  as  directed  by  Congress  In  the  FY  1982  Appropriations  Bill. 
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Technical  Area:  02 
Project:  A871 

Program  Element:  6. 27. 70. A 

DOD  Mission  Ares'!  tjii  -  Environmental 

and  Life  Sciences  (ED) 


Title:  Prevention  of  Biological  Warfare  Diseases 
Title:  Prevention  of  Military  Disease  Hazards 
Title:  Military  Disease  Hazards  Technology 
Budget  Activity:  fl  -  Technology  Baae 


A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  technical  area  provides  the  basis  for  formulation,  advanced  development, 
production,  and  testing  of  drugs,  vaccines,  and  other  biological  means  of  protection  against  potential  biological  agents. 
Data  are  utilized  to  formulate  a  comprehensive  medical  approach  for  prevention  and  treatment  of  biological  warfare  (BW)  cas¬ 
ualties. 


B.  (U)  RELATED  ACTIVITIES:  Related  Army  studies  are  conducted  wider  the  other  two  technical  areas  In  this  project:  01, 
Prevention  of  Diseases  Affecting  Troop  Operations  and  Mobilization,  and  03,  Vector  Control.  All  of  this  work  Is  related  to 
research  performed  under  Program  Element  6. 11. 02. A,  Project  BS10  (Research  on  Military  Disease,  Injury,  and  Health  Hazards) 
and  Program  Element  6. 37. 70. A,  Project  D808  (Drug  and  Vaccine  Development).  Overall  review  and  control  of  the  Department  of 
Defense  (DOD)  medical  research  was  brought  under  centralized  management  In  FY  1981  by  the  formation  of  the  Armed  Services 
Biomedical  Iesearch  Evaluation  and  Management  (ASBREM)  Committee.  Coordination  Is  also  maintained  with  the  Uniformed 
Services  University  of  the  Health  Sciences  and  other  government  agencies. 

C.  (U)  WORK  PERFORMED  BY:  Approximately  88  percent  of  the  research  Is  performed  by  the  US  Army  Medical  Research  Institute 
of  Infectious  Diseases,  Fort  Detrick,  Frederick,  MD.  The  remaining  12  percent  of  the  work  la  conducted  under  contract  with 
nonprofit  organizations  and  universities.  The  top  five  contracts  sre  with  the  National  Research  Council,  Washington,  DC; 
Brigham  Young  University,  Provo,  UT;  Korea  University,  Seoul,  Korea;  University  of  California,  Irvine,  CA;  and  the  Michigan 
Department  of  Public  Health,  Imnalng,  HI.  Two  other  contractors  are  funded  In  the  amount  of  $18,887. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Type  E  botulism  was  cultured  In  a  fermenter  system  for  the  flret  time.  The 

cynomolgue  monkey  was  demonstrated  to  be  a  useful  model  for  the  study  of  botulism.  Experimental  live  vaccines  prepared  from 
naturally  attenuated  strains  of  Lassa  fever  vlrua  Immunized  and  protected  both  guinea  pigs  and  monkeys  from  virulent  viral 
challenge.  A  totally  synthetic  medium  was  developed  for  a  strain  of  the  bacterium  that  causes  anthrax.  The  attenuated 
strain  of  Junln  virus  (the  virulent  strains  of  which  cause  Argentinean  hemorrhagic  fever)  was  found  to  protect  monkeys  and 
rodents  against  both  the  Argentinean  and  Bolivian  forms  of  hemorrhagic  fever. 
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Technical  Area:  02 
Project:  A871 
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Title:  Prevention  of  Biological  Warfare  Diseases 
Title:  Prevention  of  Military  Disease  Hatarda 
Title:  Military  Disease hazards  technology 
Budget  Activity:  #1  -  Technology  Baee 


2.  (0)  FT  1982-FT  1984  Progran:  In  BH  defense  research,  the  screening  of  new  antiviral  drugs  will  continue  with 
testing  directed  against  high  hazard  viruses.  Preparation  of  an  experimental  vaccine  for  Korean  henorrhaglc  fever  will  be 
undertaken.  Each  of  the  seven  botullnua  toxins  will  be  made  Into  vaccines  and  tested  In  anlwal  systems.  Animal  models  for 
Ebola  virus  will  be  developed  as  a  prerequisite  to  safety  and  efficacy  testing  of  a  potential  vaccine.  Teats  for  rapid 
identification  and  diagnosis  for  a  wide  range  of  BW  agents  and/or  diseases  will  be  developed;  It  la  expected  that  this 
effort  will  be  largely  contrectual. 

3.  (U)  Program  to  Completion;  This  la  a  continuing  program. 

A.  (0)  Major  Hllestonea:  Not  Applicable. 

5.  (U)  Keaourcea  ($  In  thousands); 


Total 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

BDTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FT  1982 

7*82* 

8076** 

10261*** 

11800 

Continuing 

Not  Applicable 

submission) 

7253 

7937 

8895 

- 

Continuing 

Not  Applicable 

Increase  of  $229,000  In  the  FT 

1981  funding 

level  la  a 

result  of 

reprograming 

to  enhance  medical  means  of  protection 

^  < 


against  potential  biological  agents. 

**  Tha  funding  Increase  of  $139,000  In  FT  1982  la  a  result  of  the  amended  budget  request  and  the  application  of  revised 
Inflation  and  civilian  pay  pricing  Indices. 

***  The  Increase  in  funding  for  FT  1983  la  due  to  the  expansion  of  the  Chemical  War fare /Chemical  and  Bologlcsl  Defense 
(CV/CBD)  Basearch  Expansion  Program. 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMHARY 

Prograa  Eleaent:  #6. 27. 72. A  Title:  Coabet  Caeuelty  Treetaent  Technology 

DOD  Hlaalon  Areal  1522  -  Environmental  and  Budget  Activity:  H  -  Technology  Baae 

Sclencea  (ED) 

A.  (U)  RESOURCES  (PROJECT  LISTING);  ($  In  thousands) 

Total 


Project 

Nuaber 

Title 

FY  1981 
Actual 

PY  1982 
Estlaate 

FY  1983 
Estlaate 

FY  1984 
Estlaate 

Additional 

To  Completion 

Eatlaated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

6353 

6749 

6682 

8486 

Continuing 

Not  Applicable 

A874 

Care  of  the  Combat  Casualty 

6353 

6749 

6682 

8486 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AWD  MISSION  HEED:  Thle  prograa  eleaent  la  the  core  Amy  exploratory  developaent  to 
Improve  act  hod  a  at  treatment  and  aanageaent  of  battlefield  caaualtiea  froa  conventional  and  nonconventlonal  weapons.  Thla 
technology  aunt  be  revleed  to  keep  pace  with  the  lncreaaed  capability  of  newly  developed  weapona  to  Inflict  wounds  of 
greater  numbers  and  severity.  Caaualtiea  returned  to  duty  represent  a  major  source  of  Individual  replaceaenta  In  coabat; 
research  In  this  prograa  addresses  casualty  treataent  aethoda  to  laprove  the  rate  of  return  to  duty,  decrease  resource  uti¬ 
lisation,  and  decrease  mortality  and  morbidity. 

C.  (U)  BASIS  FOR  FV  1983  ROTE  REQUEST:  These  funds  will  be  directed  toward  research  for  Improved  treataent  of  battlefield 
casualties.  Thrusts  will  be  undertaken  to  laprove  fluids  adalnlstered  for  replaceaent  of  blood  voluae  and  prevention  and 
treataent  of  Infection  associated  with  Injury.  The  laproveaent  of  understanding  and  ability  to  Influence  wound  healing,  the 
laproveaent  of  techniques  and  agents  for  anesthesia  In  combat  casualties  and  laproved  aedlcal  aacerlel  are  other  thrusta. 
Previously  described  aultiyear  efforts  will  be  continued. 

D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  (»  In  thousands) 
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Program  Element:  #6.27. 72. A  Title:  Combat  Casualty  Treatment  Technology 

DOD  Hlaalon  Areal  #522  -  Environmental  and  Budget  Activity:  fl  -  Technology  Base 

tHt  Sclencea  (ED) 

Total 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Estimated 

Cost 

ROTE 

Funda  (current  requirements) 
Funds  (as  shown  In  FY  1982 
submission) 

6353 

6351 

6749 

6764 

6682 

7585 

Continuing 

Continuing 

Not  Applicable 

Not  Applicable 

The  Increase  of  two  thousand  dollars  In  FT  1981  Is 
decresse  In  FY82  Is  a  result  of  budget  repricing, 
bsse  reprlorltleation  by  the  Deputy  Chief  of  Staff 

a  result  of 
The  decrease 
for  Research 

revised  Inflation  and  civilian 
In  funding  of  $903K  In  FY  1983 
,  Development  and  Acquisition. 

pay  pricing  Indices.  The 
Is  a  result  of  technology 

E.  (U)  OTHER  APPROPRIATION  FUNDS: 

Not  applicable. 
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P.  (0)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  element  la  directed  toward  development  of  methode  which  reduce 
medical  manpower  ,  supply  .  and  equipment  i.eedfa  in  order  to  more  rapidly  return  caeualtles  to  duty  and  reduce  mortality  and 
dlaablllty.  Theae  goals  will  be  met  by  development  of  new  casualty  localization,  far  forward  resuscitation,  etablllzatlon, 
evacuation,  and  definitive  treatment  techniques,  and  by  development  of  simplified  and  refined  field-storable  medical  aup- 
plles  and  equipment.  No  auch  reaearch  requirement  or  counterpart  situation  exists  outside  the  military.  Specific  efforte 
Include  methods  to  Improve  casualty  survival  by  development  of  new  blood  substitutes  to  carry  oxygen  to  the  body,  new  drugs 
to  ccnbat  shock  and  Infection,  development  of  technlquea  for  assessment  and  management  of  hlgh-veloclty,  laser,  and  blaat 
overpreaaure  Injuries  and  development  of  Innovative  modern  field  medical  materiel, 

G.  (U)  RELATED  ACTIVITIES:  This  program  contains,  In  part,  items  and  systems  that  will  progress  to  advanced  and  engi¬ 
neering  development  In  related  Program  Element  6. 37. 32. A,  Combat  Medical  Materiel,  and  Program  Element  6. *7. 17. A,  General 

_  Combat  Support,  reapectlvely;  related  science  bases  In  physiology,  biochemistry,  physics,  pharmacology,  microbiology,  chem- 
\  lstry,  toxicology,  pathology,  and  neurological  aciencea  are  provided  under  Program  Element  6.11 .02A/Project  BS10,  Reaearch 
on  Military  Dlaeaaes,  Injury  and  Health  Hazarda.  Coordination  effected  with  the  Navy,  Air  Force,  Uniformed  Service  UHS,  NIH 
and  with  other  federal  agencies,  and  the  Armed  Servlcee  Biomedical  Research  Evaluation  and  Management  (ASBREM)  committees 
Insures  relevance  and  prevents  duplication  of  effort  in  all  aspects  of  field  casualty  care. 

H.  (U)  WORK  PERFORMED  BY:  Approximately  602  of  the  work  la  performed  ln-house  at  the  Letterman  Army  Institute  of  Research 
(LAIR),  Presidio  of  San  Francisco,  CA;  the  US  Army  Medical  Bioengineering  Research  and  Development  Laboratory  (USAMBRDL), 
Fort  Detrlck,  Frederick,  MD;  Institute  of  Surgical  Research  (ISR),  Ft  Sam  Houston,  TX[  and  Walter  Reed  Army  Institute  of 
Research  (WRAIR),  Washington,  DC.  Major  extramural  contracts  are  with  University  of  California,  San  Diego,  CA;  Tale 
University,  New  Haven,  CT;  and  Queens  Hospital  Center,  Honolulu,  HI.  A  total  of  24  other  contracts  are  supported  at  a  dol¬ 
lar  value  of  $1,706,000. 

I .  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Clinical  trials  of  an  Improved  blood  preservation  system  Cltrste  Phosphate 

Dextrose  Adenine  2  (CPM  i)  to  extend  military  field  storage  blood  time  to  42  days  were  completed.  Advanced  studies  on 
modified  stroma-free  hemoglobin,  a  blood  substitute,  were  performed.  The  only  large  snlmal  whole-body  metabolic  chamber  In 
the  USA  to  enable  metabolic  studies  of  burn  wounds  was  constructed  and  employed.  Initial  evaluation  of  several  antishock 
drugs  and  methods  was  completed.  A  hlgh-veloclty  missile  laboratory  was  completed  snd  studies  Initiated.  Development  was 
Initiated  for  equipment  to  monitor  the  hlgh-nolse,  hlgh-vl brat  ion  environment  of  tactical  ambulances  snd  for  a  wheeled  field 
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gurney.  Continuing  projects  are  the  tactical  aabulance  adaptation  study,  selection  of  a  replacement  field  aedlcal 
refrigerator,  development  of  a  method  In  teleradlography  Imaging  techniques,  developments  of  a  system  for  onsite  medical  gas 
generation,  and  development  of  containers  for  protection  of  delicate  commercial  equipment  procured  for  field  use. 

2.  (U)  FY  1982  to  FT  1984  Program:  Preaent  CPDA  2  data  to  Bureau  of  Blologlcals  for  approval  for  commercial  use. 

Blood  substitute  and  additive  research  to  ultimately  replace  need  for  whole  blood  In  far  forward  treatment  visits  will  be 
continued.  Further  studies  of  burn  Injury,  hlgh-veloclty  missile  wounds,  nonocular  laser  Injuries,  and  blast  overpressure 
Injuries  with  emphasis  on  Infection,  skin  substitutes,  augmented  wound  healing,  neuroendocrine  responses,  and  burn  Inhala¬ 
tion  Injuries  will  be  undertaken.  Shock/antlshock  Investigations  pointed  specifically  to  field  use  will  proceed.  It  is 
anticipated  that  this  program  element  will  Incorporate  and  fund  studies  for  Improved  treatment  of  psychiatric  battle  cas¬ 
ualties  from  Program  Element  #6. 27. 77. A,  System  Health  Hazard  Prevention  Technology  Soldier  Effectiveness,  DA  Project  #A879, 
Medical  factors  Limiting  Soldier  Effectiveness,  In  FY  1983.  Developmental  testing  of  a  prototype  teleradlography  Imaging 
X-ray  system  will  begin.  The  tactical  ambulance  adaptation  study  will  continue.  The  collection  and  computerization  of 
lists  of  medical  Items  requiring  protective  containers  continue  for  the  development  of  packaging  requirements  for  field 
medical  zMterlel.  Drawings  of  a  small  family  of  these  containers  will  be  furnished  to  Review  Meetings  for  type  clas¬ 
sification  and  entry  Into  the  system.  Field  anesthesia  equipment  upgrading  will  commence.  Developmental  criteria  and 
exploratory  development  of  onsite  oxygen-generating  systems  and  onsite  sterile  water-generating  systems  will  be  converted  to 
prototype  models.  Field  aedlcal  materiel  will  continue  to  be  developed  and  refined  as  new  technology  becomes  available. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMIT 


Program  Element:  *6. 27. 75. A 

DOD  Miaalon  AreaT  #522  -  Environmental  A  life  Science a 

(ED) 

A.  (U)  RESOURCES  (PROJECT  LIST1NC) :  ($  In  thouaanda) 


Title:  Combat  Maxillofacial  Injury 
Budget  Activity:  fl  -  Technology  Base 


Totel 


Project 

Number 

Title 

PT  1981 
Actual 

PT  1982 
Eatlmate 

tt  1983 
Eatlmate 

PT  1984 
Eatlmate 

Additional 

To  Completion 

Eatlmated 

Coat 

TOTAL  POR  PROGRAM  ELEMENT 

615 

1473 

2619 

3044 

Continuing 

Not  Applicable 

A825 

Combat  Maxillofacial  Injury 

615 

1473 

2619 

3044 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  This  program  Element  la  the  core  Department  of  Defenae  technology 
baae  to  develop  methoda  and  materlala  for  prevention ,  treatment ,  and  management  of  combat  maxillofacial  Injur lea .  Included 
la  the  development  of  materlala  and  equipment  required  to  provide  eaaentlal  dental  treatment  In  the  combet  environment. 


C*  00  BASIS  FOR  PT  1983  ROTE  REQUEST:  Major  new  thruata  are:  evaluation  of  the  feaalblllty  of  Incorporating  therapeutic 
agenta  for  control  of  Infection  and  pain,  Improvement  of  bone  repair  Into  abaorbable  materlala  being  developed  to  treat  max¬ 
illofacial  wound-,  and  field  dental  equipment  development.  To  be  continued  are  prevlouely  described  Army  multiyear  ef forte 
and  Navy  efforta  nertalnlng  to  maxillofacial  Injury  and  combat  dentlatry. 


D.  (U)  COMPARISON  WITH  PT  1982  ROTE  REQUEST:  ($  In  thoueande) 


Total 

Additional  Eatlmated 


PT  1981 

PT  1982 

PT  1983 

To  Completion 

Coat 

ROTE 

Punda  (current  requlremente) 
Funda  (aa  shown  In  PT  1982 

615 

1473 

2619 

Continuing 

Not  Applicable 

submission) 

610 

1476 

1653 

Continuing 

Not  Applicable 

UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element :  #6.27. 7S.A  Title:  Combat  Maxillofacial  Ini ury 

DOD  Mission  Ares;  #522  -  Environments!  &  Life  Sciences  Budget  Activity:  #1  -  Technology  Base 

(EP) 

The  funding  lncresse  of  $5  thousand  in  FT  1981  Is  a  result  of  the  sppllcatlon  of  revised  Inflation  and  civilian  pay  pricing 
Indices.  The  finding  decrease  of  $3  thousand  In  FT82  is  a  result  of  budget  repricing.  The  funding  net  lnct  ase  of  $974 
thousand  In  FT  1983  is  the  result  of:  decrease  of  $224  thousand  as  a  result  of  reprograming  to  higher  priority  Army 
requirements  and  Increase  of  $1.2  million  to  maintain  Navy  programs  as  a  result  of  Congresslonally  directed  change  In  FY 
1982  designating  Army  as  the  lead  agency. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  >6. 27. 75. A  Title:  Combat  Maxillofacial  Injury 

DOD  Mlealon  AreaT  #522  -  Environmental  A  Life  Science!  Budget  Activity:  #1  -  Technology  Beee 

(ED) 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  rate  of  heed  and  neck  wounds  lncreaaed  steadily  fraa  World  War  II  to 
reach  51  percent  in  Vietnam.  In  addition,  those  killed  in  action  by  wounds  related  to  this  aree  Increased  froa  25  to  47 
percent.  Con  bat  wounds  to  the  face  and  neck  are  aaong  the  aost  catastrophic  and  difficult  to  treat,  presenting  unique  and 
coaplex  therapeutic  probleas  requiring  highly  specialised  aanageaent.  In  ccabat,  aoat  of  theae  injuries  are  treeted  by  den- 
tlsts.  Deaplte  intensive  predeployaent  treataent  during  Vletnaa,  8  to  14  percent  of  troopa  in  the  field  et  any  given  tine 
required  dental  treataent  to  return  then  to  coabat  duty.  This  prograa  will  laprove  aanageaent  of  maxillofacial  injuries  end 
provide  aore  effective  dental  treataent  in  coabat.  Major  concerns  are:  (1)  protection  of  the  aaxlllofaclal  area;  (2) 
developnent  of  new/laproved  aaterlals  and  aethods  for  rapid,  slapllfled  treataent  of  aaxlllofaclal  wounds ;  and  (3) 
developaent  of  aethoda,  aaterlals,  and  equlpaent  to  provide  dental  treataent  in  the  field. 

G.  (U)  RELATED  ACTIVITIES:  Related  basic  research  efforts  are  conducted  under  Prograa  Element  6. 11 <02. A/BS10,  Research  on 
Military  biaease ,  Injury,  and  Health  Haxarda.  The  Any  is  the  lead  agency  for  research  on  coabat  aaxlllofaclal  Injury  and 
coabat  dentistry  and  coordinates  Any  and  Navy  efforts  in  these  subjects.  No  other  agency  with  the  Departaent  of  Defense 
conducts  research  on  these  subjects.  Coordination  is  achieved  with  the  National  Institute  of  Dental  Research  and  National 
Advisory  Dental  Research  Council  by  the  Any  Research  Area  Manager. 

H.  (U)  WORK  PERFORMED  BY:  In-house  developing  organisations  are  the  US  Any  Institute  of  Dental  Research,  Washington,  DC; 
and  the  Navy  Medical  Research  and  Development  Command ,  Bethesda,  MD.  The  principal  contractors  are:  Battelle  Memorial 
Institute,  Columbus,  OH;  Blotsk,  Inc.,  Wilmington,  MA;  Southern  Research  Institute,  Birmingham ,  AL;  and  the  University  of 
Connecticut,  Fanlngton,  CT. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  end  Prior  Accomplishments:  A  simple,  lightweight,  plastic  shield  provided  significant  protection  from 

facial  wounds  caused  by  small  fragments.  Computer  modeling  was  used  to  predict  the  extent  of  aaxlllofaclal  damage  from 
high-velocity  missiles.  Two  antibiotics,  Amplclllln  and  Gentlaadn,  were  successfully  prepsred  in  extended  release 
formulations  to  provide  long-term,  alngle-dose  treatment  to  decrease  infection  in  aaxlllofaclal  wounds High-pressure  oxy¬ 
gen  therapy  demonstrated  a  reduction  in  aaxlllofaclal  infections.  The  efficacy  of  freese-drled  bone  grafts  for  treataent  of 
aaxlllofaclal  bone-loss  wounds  was  deaonstrated .  A  partially  absorbable  Inplant  device  was  effective  in  stabilising  lower 
jaw  fractures.  A  material  was  developed  for  facial  soft-tissue  surgery.  An  analgesic  Incorporated  into  a  wound  dressing 
material  was  evaluated  in  animals.  Drugs  for  control  of  Inflammation,  pain  and  infection  were  experimentally  Incorporated 
into  a  temporary  dental  filling  material  for  use  in  the  field. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  #6. 27. 75. A  title:  Combat  Maxillofacial  Injury 

DOD  Mission  Are*”  I 522  -  Environment*!  A  Life  Budget  Activity:  #1  -  Technology  B**e 

2.  (U)  Ft  1982 -Ft  198*  Progtsm:  A  maxillofacial  casualty  long-term  reconstruction  study  and  evaluation  of  high  pres¬ 
sure  oxygen  therapy  lor  cootrcf  of  maxillofacial  wound  Infections  will  be  completed .  Approaches  to  Increase  protection  of 
the  face  and  neck  In  combat  will  continue.  Abaorbable  material*  developed  for  combat  maxillofacial  wound  and  hollow-organ 
repair  will  continue  to  be  evaluated.  Mew  designs  of  absorbable  ceramic  to  replace  lost  maxillofacial  bone  will  be  Investi¬ 
gated  in  animals.  Evaluation  of  fraese-drled  and  vascular/cortlal  bona  grafts  and  mlcroaurglcal  techniques  for  repair  of 
aaxlllofaclal  wounds  will  continue.  New  aoldable ,  abaorbable  materials  will  be  studied  for  stabilising  aaxlllofaclal  wound 
defects.  Permanent  Implants  to  repair  fractures  and  lost  teeth  will  continue  In  tuaan  teats.  Methods  of  modifying  the 
bone-healing  process  In  aaxlllofaclal  wounds  will  be  evaluated.  Topical  enayae  preparations  with  concurrent  electric  stimu¬ 
lation  to  enhance  aaxlllofaclal  wound-healing  will  be  evaluated.  Tissue  glue  will  be  Investigated  for  Its  potential  In 
treating  maxillofacial  wounds.  Development  of  new  dental  filling  materials  for  rapid,  simple  field  use  will  continue. 
Experimental  prototypes  of  highly  mobile,  miniaturised  field  equipment  will  be  developed.  Studies  will  begin  on  Incorporat¬ 
ing  bone-forming,  antibiotic,  and  analgesic  agents  Into  absorbable  materials  being  developed  to  treat  maxillofacial  wounds. 
Development  of  penetrating  analgesics  which  can  be  applied  directly  to  tooth  or  bone  surfaces  will  be  Initiated.  Personnel 
to  be  utilised:  -25  professional  and  it  support.  Navy  studies  of  methods  to  enhance  maxillofacial  wound  healing  will  con¬ 
tinue  under  Army  program  management. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


UNCLASSIFIED 
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Ft  1983  un  CONCUSSIONAL  DESCRIPTIVE  SUMMIT 


Program  Element:  <6. 27. 77 .A  Title:  Syatem*  Heel th  Barard  Prevention  Technology 

DOO  Hleeion  Areal  ^522  -  Environmental  A  Life  Science*  (ED)  Budget  Activity:  fl  -  Technology  B**e 


d.  (V) 

RESOURCES  (PROJECT  LISTING):  ($ 

In  t houaanda) 

Project 

Number 

Title 

FT  1981 
Actual 

FT  1982 
Eatlmate 

FT  1983 
Eatlmate 

FT  1984 
Eatlmate 

Addltionel 

To  Completion 

Total 

Eatlmated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

12545 

13963 

18066 

21385 

Continuing 

Not  Applicable 

A878 

Health  H* tarda  of  Military 
Materiel 

6399 

7327 

11456 

13516 

Continuing 

Not  Applicable 

\  A879 

Factor*  Limiting  Soldier 
Effectlveneaa 

6146 

6636 

6610 

7869 

Continuing 

Not  Applicable 

».  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

HEED: 

Thl*  program  element 

la  the  core 

Army  Technology  Baa*  to  define  the 

lapact  of  high-technology  weapon  system 

and  other 

materiel  and 

extreme  climate*  or  environment*  upon  the 

health  and  per- 

formance  of  aoldiera  during  rapid  deployment  and  euatalned  operation*  and  to  protect  the  health  of  civilian  worker*  engaged 
in  the  production  of  militarily  unique  chemical  compound*.  The  principal  effort*  of  thl*  reaearch  are  to  furniah  uaeful 
data  and  information  required  by  Army  planner*  and  developer*  to  produce  combat-effective  eoldler /machine  combination* ,  and 
provide  medical  information  neceaaary  to  determine  expoaure  and  dealgn  atandarda  to  protect  the  health  of  employee*  at  Army 
production  facllltlea. 

C.  (U)  BASIS  FOR  THE  FT  1983  ROTE  REQUEST:  Funding  of  the  1983  program  la  requeated  to  provide  eaaentlal  information  for 
protecting  aoldlara  and  DA  civilian  employee*  from  tha  health  haiarda  Incurred  during  production  and  uae  of  military  mater¬ 
iel.  Emphaala  la  placed  on  quantifying  and  preventing  the  health  hasarda  due  to  blaat  overpreaaure,  nolae,  vibration,  elec¬ 
tromagnetic  radiation,  toxic  chemical*,  and  climatic  ext cue*  aaaoclated  with  military  operation*;  quantifying  and  preventing 
neuropaychlatrlc  problem*  aaaoclated  with  rapid  deployment,  auatalned  operation*,  and  all  other  facet*  of  military  life  and 
operation*  affecting  th*  readlnee*  and  capability  of  Army  peraonnel;  and  providing  occupational  aaf*  expoaure  criteria  for 
the  protection  of  civilian  employee*  in  Army  munition*  plant*  and  contributing  to  th*  coat  effective  dealgn  of  ouch  plant*. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  16. 27. 77. A 

Title:  System 

a  Heal tt  Batard  Prevention  Technology 

DOD  Mission  Area:  #522  -  Environmental 

6  life 

Sciences  (ED) 

Budget  Activity:  #1  -  Technology  Base 

D.  (IT  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 

Total 

Additional 

Estimated 

FT  1981 

FT  1982 

FT  1983 

To  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

Funds  (as  shoun  In  FT  1982 

125*5 

13963 

18066 

Continuing 

Not  Applicable 

subs lesion) 

12209 

15529 

20812 

Continuing 

Not  Applicable 

Increase  of  $336  thousand  In  the  FT  1981  funding  level  la  a  result  of  reprograming  to  Initiate  an  additional  prograa  on  phy¬ 
sical  fitness.  Decrease  In  funding  In  FT  1982  Is  the  result  of  a  Congressional  budget  change.  Reductions  'n  funding  In  FT 
1983  ars  the  result  of  reprograalng  to  higher  priority  Any  requirements. 

E.  <U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element :  16. 27. 77. A  Title:  Systems  Health  Retard  Prevention  Technology 

DOD  Mission  Ares!  #322  -  Environmental  i  Life  Science*  (ED)  Budget  Activity:  #1  -  Technology  Bate 

p.  (U)  DETAH*D  BACKGROUND  AMD  DESCRIPTION:  Current  end  developing  doctrine  and  aaterlel  generate  condltlone,  apart  from 
the  dangera "of  coabat (  which  are  hasardoue  to  the  health  of  Aray  ailitary  and  civilian  personnel ,  In  addition  to  making 
additional  physical  and  aental  performance  deaands  upon  aoldlers.  High-technology  weapons  eysteas  generate  blast  overpres¬ 
sures  grest  enough  to  destroy  hearing  or  cause  lung  collapse  of  crewmembers .  Accepted  scenarios  of  future  conflicts  assume 
a  high  probability  of  deployment  of  laser  devices  and  systeas  In  both  antlaaterlel  and  antipersonnel  aodes,  and  the 
increasing  use  of  laser  technologies  In  combat  training  increase  the  probability  of  ocular  injuries.  The  developaent  of 
armored  vehicles  of  greater  else,  speed,  and  firepower  results  in  concoaltant  Increases  In  noise,  vibration  lapact  daaage, 
and  tonic  gas  exposure  to  crewaeabers.  Research  In  thia  program  element  provides  the  data  necessary  to  enable  military 
planners  and  aaterlel  developers  to  assess  the  magnitude  of  hasards  and  develop  safe  design  criteria  protecting  the  health 
of  aoldlers  and  civilian  employees.  Specific  research  areas  Include:  auditory  and  noneudltory  effects  of  blast  overpres¬ 
sure;  noise  and  vibration  hasards  of  Aray  coabat  vehicles;  the  effects  produced  by  clothing  enseables  and  crew  coapartaents 
upon  performance  and  the  ability  to  sustain  It;  requirements  for  life  support  systeas  within  crew  coapartaents;  lapact  blo- 
dynaalcs  of  crashworthiness  and  peraounel  armor;  the  effects  of  lasers  of  various  wavelengths  on  the  skin  and  eyes;  the 
bioeffects  of  allllaeter  and  alcrowave  exposures;  the  effects  of  toxic  chemical  and  gas  exposures  on  Aray  munition  plant 
workera,  soldiers  utilising  aaokea  and  obscurants,  occupants  of  araor  vehicle  crew  coapartaents,  soldiers  drinking  field 
water  suppllea  contaminated  with  normally  occurring  pathogens  and  trace  alnerala,  with  chemicals  discharged  during  normal 
Industrial  operations  or  as  a  result  of  destruction  during  coabat,  and  with  chemical  and  biological  warfare  agents;  the 
neuropeychlatrlc  effects  of  rapid  deployment,  sustained  operations,  and  general  stresses  of  ailitary  life  on  soldier  per¬ 
formance  ;  the  effects  of  dlaatlc  extremes  such  as  heat,  cold,  and  high  terrestrial  altitude  on  the  soldiers  ability  to 
deploy  and  perform  under  sustained  operatlona;  the  physical  requlreaents  associated  with  selection  of  personnel  to  perform 
Aray  ailitary  occupational  specialty-related  tasks;  and  the  effects  of  various  types  of  sensory  enhancement  devices  on 
ailitary  operatlona. 

C.  (U)  RELATED  ACTIVITIES:  Toxic  chemical  hasard  assessment  Is  complemented  by  Program  Element  6.U.02/BSM, 
Identification  and  Health  Effects  of  Military  Pollutants,  and  6.27.20.A/83S,  Military  Medical  Envlronaental  Quality.  Basic 
science  research  Is  performed  under  Program  Kleaent  6 .11 .02.A/BS10,  Research  on  Military  Disease,  Injury  and  Health  Hazards. 
Technology  transfer,  research  coordination  and  collaboration,  and  duplication  of  effort  Is  avoided  through  lntra-Aray  and 
trl-Servlce  agreements,  regulations,  and  Informal  aeetlngs. 

H.  (U)  WORK  PERFORMED  BT:  Approximately  two-thirds  of  the  research  within  this  program  Is  performed  ln-house,  end  the 
remaining  one-third  Is  conducted  under  contract.  In-house  reseerch  Is  performed  by  the  US  Aray  Aeroaedlcal  Research 
Laboratory,  Fort  Rucker,  AL;  Letters  an  Army  Institute  of  Research,  Presidio  of  San  Francisco,  CA;  Walter  Reed  Army  Institute 
of  Research,  Washington,  DC;  US  Aray  Medical  Bioengineering  Research  and  Developaent  Laboratory,  Port  Detrlck,  Frederick, 

UNCLASSIFIED 


UNCLASSIFIED 


Prog  n  a  Element:  #6.27.77 .A  Title:  Systems  Health  Hasard  Prevention  Technology 

DOD  Mleelon.  Areal  #5^2  -  Environmental  t  Life  Sclencee  (ED)  Budget  Activity:  It  -  Technology  Base 

HD;.  US  Aray  Beeearch  Institute  of  Envlronaental  Medicine,  Natick,  HA.  The  top  five  contractors  Include:  Oak  kldge  National 
Laboratory,  Oak  Nidge,  IN ;  USE PA  Bealth  Effecta  Beeearch  Laboratory,  Basearch  Triangle  Park,  HC;  Georgia  Technical  Beaearch 
Institute,  Atlanta,  GA;  GTE  Products  Corporation,  Needhaa,  HA;  and  University  of  Massachusetts,  Aaherat,  HA.  In  FT  1981, 
$1,486,1A8  was  provided  to  37  additional  contractors  to  conduct  research  in  this  program. 

1.  (U)  PROG  BAM  ACCOMPLISHMENTS  AMD  FUIUBE  PBOCBAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  An  assessment  of  the  systemic  effects  of  experimental  animals  exposed  to 
blast  overpressure  from  the  Mi 98  Tvitier  was  completed,  as  were  human  risk  assessments  for  exposure  to  the  Ml 98  and  the 
V1PEB  antitank  weapon.  The  effects  of  Army  combat  vehicle  vibration  on  muscle  physiology,  neck  muscle  stress,  static  and 
dynamic  visual  acuity,  and  cardiopulmonary  mechanics  were  Investigated.  Collaborative  studies  were  conducted  on  auxiliary 
cooling  systans  to  minimise  heat  stress  In  hot  vehicular  environments  and  to  evaluate  thalr  affect  on  crew  performance. 
Insulation  and  permeability  values  of  various  types  of  cold  weaehcr  and  water  Immersion  clothing,  sleeping  systems,  and 
footwear  wa:  determined.  Health  hasard  problem  definition  studies  were  conducted  on  major  smokes  and  obscurants  and  health 
hasard  asss'^j *ts  determined  for  Inventory  amoke  munitions.  Besaarch  needs  were  Identified  for  the  high  concentretlons  of 
various  toxic,  gases  that  accimulate  In  weapon  system  crew  compartments.  A  comprehensive  problem  definition  study  was  com¬ 
pleted  on  field  water  supply  and  sanitation  to  determine  doctrinal  needs  and  health  protection  criteria  for  field  soldiers 
exposed  to  toxic  contaminants,  biological  pathogens,  radiological  substances,  and  associated  chemical  agent  hazards.  Field 
studies  were  conducted  to  determine  the  relstlonshlp  of  health  status  to  deployment  and  combat  readiness.  Followup  studies 
on  vsrlous  factors  affecting  the  health  and  performance  of  women  In  the  Army  were  Initiated.  The  effect  of  fatigue,  crew 
work/rest  schedules,  and  extended  flight  operations  upon  aviator  performance  was  assessed  to  recommend  optimal 
avlator-to-alrcraf t  staffing  ratios.  Equipment  and  procedures  were  developed  and  validated  for  Army  physical  fitness 
training  and  testing  programs,  medical  screening  for  personnel  over  the  age  of  40,  and  physical  profiling  of  enlistees  at 
Armed  Forces  Entrance  and  Examination  Stations.  Methods  were  developed  to  reduce  the  symptoms  of  acute  mountain  sickness 
and  to  define  the  mechanisms  of  high  terrestrial  altltuda  acclimatisation.  Various  typas  of  invasive  and  nonlnvaslve  proce¬ 
dures  were  developed  to  prevent  or  reduce  heat  Injury  and  death. 

2.  (U)  FT  1982-FT  1984  Program:  Beaearch  efforts  will  continue  to  Investigate  the  systemic  and  auditory  effects  of 
blast  overpressure  from  artillery  weapon  systems.  Physiological  responses  of  an  Individual  under  solar  heat  loads  will  be 
evaluated  In  relation  to  ambient  temperature,  wind,  clothing  ensembles,  age,  and  sex.  The  Interactive  effects  of  cold  expo¬ 
sure,  physical  activity,  and  high  terrestrial  altltuda  will  be  assessed.  Studies  to  determine  the  performance  degradations 
and  neuropsychiatric  casualties  that  occur  as  a  function  of  rapid  deployment ,  translocation,  and  sustained  combat  training 
exercises  will  continue.  Studies  will  be  continued  to  determine  optimal  auxilary  cooling  systems  to  reduce  heat  stress  for 
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crewmen  lo  coabet  vehicle  coapartaenta .  The  blophyalca  and  bloeffects  attributable  to  nonlonlslng  radiation  (allllaeter  and 
microwaves)  under  laboratory  condltlone  which  alaulate  operational  exposures  will  be  analysed.  Heat  etreaa  and  performance 
data  will  be  aaseaaed  on  aoldlera  wearing  cheaical  warfare-protective  suits  while  conducting  allltary  training  exercises. 
Methoda  to  assess  hearing  protection  In  the  field  will  be  developed  and  hearing  protection  requirements  established  for  each 
developmental  combat  vehicle  system  in  the  Inventory.  Studies  to  determine  the  health  hasards  of  new  generation  lasers  will 
be  Initiated.  The  development  of  methodology  to  define  the  mechanisms  Involved  In  cold  Injury  and  heat  Illness  will  con¬ 
tinue.  The  effects  of  Army  combat  vehicle  vibration  on  operator  fatigue  and  performance  will  be  Identified.  A  toxicologic 
data  base  will  be  developed  for  chemicals  associated  with  binary  munition  phase  1  facilities.  An  epidemiological  study  of 
munitions  plant  workers  exposed  to  explosives  that  may  be  potential  carcinogens  will  be  conducted.  Methods  will  be 
developed  to  Improve  hearing  protection  without  compromising  voice  communication  In  the  Army  field  environment.  Development 
of  training  programs  to  enhance  the  physical  fitness  and  performance  of  soldiers  engaged  In  military  operations  will  con¬ 
tinue.  Medical  screening  procedures  will  be  developed  to  detect  individuals  at  risk  of  cardiovascular  disease  prior  to  par¬ 
ticipating  In  physical  training  programs.  To  enhance  the  ability  of  soldiers  to  perform  in  extreme  environmental  condl- 
■  tlons ,  therapeutic  agents  and  methods  will  be  developed  to  reduce  or  prevent  cold  Injury  and  heat  Illness.  ’ 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  purpose  of  this  Any  exploratory  development  program  la  to  detenlne  and 
define  human  health  threats  that  are:  (aV  built  Into  weapon  systems,  (b)  caused  by  or  accompany  military  operations,  (c) 
generated  during  combat  training,  (d)  Inherent  to  the  microenvironment  of  combat  vehlclea  and  clothing,  and  (e)  produced  by 
Any  lnduetrlal  operatlona.  Specific  reaearch  areas  include:  determining  the  effects  of  noise  and  vibration  In  combat 
vehlclea  on  the  health  and  performance  of  crevmembera;  evaluating  thermal  streaa ,  military  effectlvenesa,  and  tolerance 
limitation  on  aoldlera  operating  In  mlcroenvlrormenta  created  by  military  clothing  enaemblea  and  vehicle  crew  compartments; 
detenlnlng  human  auditory  and  nonaudltory  tolerance  limitations  to  bleat  overpressurea  generated  by  Any  artillery;  assess¬ 
ing  aircraft  onboard  oxygen  generating  systems,  other  craw  life  support  equipment.  Impact  protection  equipment  for  Any 
vehicles  and  ballistic  crash  Impact  protection  provided  by  personal  body  anor;  defining  the  effects  of  battlefield  smokes, 
obscurants,  crew  compartments,  field  water  supplies.  Any  munition  plants,  propellant  combustion  products,  and  synthetic 
fuels  used  In  training  and  combat  upon  the  health  and  perfonance  of  soldiers;  and  assessing  the  biological  effects  of  expo¬ 
sure  to  laser,  microwave  and  millimeter  wave  radiation  to  develop  and  recommend  criteria  and  counteneasures  for  protection 
of  health  and  perfonance. 

B.  (U)  RELATED  ACTIVITIES:  Research  Is  perfoned  In  support  of  Any  Program  Elements  6. 11. 02. A,  Defense  Reaearch 
Sciences,  Project  BS10,  Research  on  Military  Disease,  Injury  and  Health  Haxards;  and  6. 27. 77. A,  Systems  Health  Hazard 
Prevention  Technology,  Project  879,  Medical  Factors  Limiting  Soldier  Effectiveness.  Portions  of  the  program  concerned  with 
evaluating  toxic  chemical  hazards  are  closely  coordinated  and  complemented  by  Program  Element  6. 11. 02. A,  Defense  Research 
Sciences,  Project  BS04  Identification  and  Health  Effects  of  Military  Pollutants;  and  6. 27. 20. A,  Environmental  Quality 
Technology,  Project  835,  Military  Medical  Environmental  Quality.  Technology  transfer  and  research  coordl  ltlon  occur 
through  Intra  Army  and  trl-servlce  agreements,  regulations,  and  Informal  meetings  to  complement  Joint  effo  ts  and  avoid 
duplication.  Medical  research  Is  purposely  keyed  to  DARCOM  weapon  systems  Project  Manager  milestones.  Representatives  from 
Army  Medical  Research  and  Development  Command  laboratories  attend  the  Tri-Service  Aeromedical  Reaearch  Program  (TARP),  Air 
Standardization  Coordinating  Committee,  Helicopter  Research  Coordination  Panel  (HRCP)  and  NATO's  Advisory  Group  for 
Aerospace  Research  and  Development  to  ensure  collaborative  efforts  and  minimize  duplication.  Memorandums  of  understanding 
exist  between  the  USAMRDC  and  the  Defense  Canadian  Research  Institute  of  Environmental  Medicine  to  enhance  cooperative 
research  on  toxic  gases  In  combat  vehicles  and  between  USAMRDC  and  the  Army  Human  Engineering  Laboratory  to  ensure  adequate 
medlcal/human  factors  Input  Into  the  Army  Systems  Acquisition  Review  Council  (DSARC).  The  Army,  Navy,  and  Air  Force  have 
eatabltshed  a  trl-servlce  Electromagnetic  Radiation  Plan  under  the  guidance  of  the  Under  Secretary  of  Defense  for  Reaearch 
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and  Engineering.  Periodic  updates  of  this  plan  ensure  proper  allocation  of  Halted  resources  to  the  highest  priority  tasks 
Identified.  Eaphasls  Is  placed  on  mutual  sharing  of  laboratory  facilities  between  services  whenever  possible.  A  formal 
facility  use  agreement  la  maintained  between 'the  Army  and  the  Bureau  of  Radiological  Health,  Envlrotaental  Protection 
Agency,  and  the  Armed  Forces  Radiology  Research  Institute.  The  Army  also  maintains  a  program  with  Department  of  Defense 
Electromagnetic  Compatibility  Analysis  Center  regarding  special  utilisation  and  operational  system  configurations. 

C.  (U)  WORK  PERFORMED  BY:  Research  efforts  are  evenly  divided  between  ln-house  laboratory  research  and  contractual  work. 
In- house  Laboratory  Investigations  are  conducted  by  the  US  Army  Aeramedlcal  Research  Laboratory,  Fort  Rucker,  A L;  Letterman 
Army  Institute  of  Research,  Presidio  of  San  Francisco,  CA;  Walter  Reed  Army  Institute  of  Research,  Washington,  DC;  US  Army 
Medical  Bioengineering  Research  and  Development  Laboratory,  Fort  Detrlck,  Frederick,  KD;  US  Army  Institute  of  Environmental 
Medicine,  Natick,  HA.  The  top  five  contractors  Include  Oak  Ridge  National  Laboratories,  Oak  Ridge,  TN;  USBPA  Health  Effects 
Research  Laboratory,  Research  Triangle  Park,  NC;  Georgia  Technical  Research  Institute,  Atlanta,  GA;  GTE  Products 

'  Corporation,  Needham,  MA;  and  Applied  Physics  Laboratory,  Johns  Hopkins  University,  Baltimore,  MD.  During  FT  1981  there 
were  27  additional  contractors  at  a  cost  of  $1,02S,276. 

D.  (U)  PROGRAM  ACCOHPUSWENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Development  of  a  field  unit  to  measure  the  noise  hazard  of  large  weapons 
was  completed*!  A  preliminary  test  of  the  VIPER  shoulder  fired  antitank  weapon  was  conducted.  A  research  plan  to  determine 
the  adequacy  of  hearing  protective  devices  for  use  with  the  M198  artillery  system  was  prepared  and  staffed.  Hunan  risk 
assessments  were  conducted  following  exposure  to  the  M198  and  the  VIPER  antitank  weapons.  Small  animal  studies  were  per¬ 
formed  to  determine  parameters  of  blast  overpressure  Injury  and  the  blast  overpressure  near  field  mapping  model  was  vali¬ 
dated.  A  cross  sectional  epidemiologic  aurvey  of  pulmonry  function  in  artillerymen  was  completed.  New  hearing  threshold 
limits  were  established  for  aviators.  Techniques  were  refined  to  quantify  the  effects  of  vibration  on  muscle  physiology, 
neck  muscle  stress,  and  cardiopulmonary  mechanics.  The  effect  of  whole  body  vibration  on  static  and  dynamic  visual  acuity 
was  determined.  A  comparative  summary  was  prepared  of  vibration  levels  In  Army  helicopters,  and  guidelines  established  for 
vibration  testing.  Collaborative  studies  were  continued  on  auxllllary  cooling  systems  to  minimize  heat  atress  In  hot  vehic¬ 
ular  environments.  An  evaluation  of  the  BOTSBALL  as  a  simplified  measure  of  environmental  heat  stress  resulted  In 
trl-servlce  type  classification  of  the  Item  to  Identify  operational  and  training  heat  stress  levels.  Biophysical  properties 
of  desert  water  bags  were  evaluated  and  the  effect  of  auxllllary  cooling  was  Incorporated  Into  a  model  to  predict  heat 
stress.  Permeability  and  insulation  values  were  defined  for  cold  weather  and  water  Immersion  clothing,  sleeping  systems, 
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and  footwear.  Toxic  gas  buildup  In  crew  compartments  of  the  OH  SBC  and  AH  IS  Helicopters  was  determined,  and  a  portable  gas 
analyser  for  airborne  use  was  evaluated.  A  comparative  evaluation  of  the  MBU/12  P  and  the  P/Q  aviator  oxygen  masks  was  per¬ 
formed  and  a  field  assessment  of  the  United  Kingdom's  Nuclear  Biological  and  Chemical  protective  clothing  ensemble  was  con¬ 
ducted  during  helicopter  operations.  Aviation  crew  Injury  studies  were  initiated  In  collaboration  with  the  US  Army  Safety 
Center  and  a  report  was  prepared  of  head  injuries  encountered  In  aviation  accidents.  Routine  helmet  Impact  evaluation  tests 
were  conducted  on  prototype  helmets.  Exploratory  procedures  to  assess  safety  of  the  Army  C02  laser  designator  were  comple¬ 
ted  and  large  spot  flash  studies  (optical  countermeasures)  In  human  volunteers  were  completed.  The  feasibility  for  nonlnva- 
sive  dosimetry  of  microwave  exposures  using  scattering  parameters,  time  delay  spectrometry  and  polarization  transformation 
was  demonstrated.  Methods  were  determined  for  the  Improved  resolution  of  microwave  Images  of  Isolated  organs.  Health 
hazard  problem  definition  studies  were  completed  on  major  smokes/obacurants  munition  chemicals  (Including  zinc  chloride,  fog 
oils,  diesel  fuel,  phosphorus  smokes,  urea  formaldehyde  resins,  cetyl  alcohol,  and  hexachloroethane) .  Health  hazard  asses¬ 
sments  of  the  production  and  use  of  white  phosphorus  felt  and  red  phosphorus  butyl  rubber  Inventory  smoke  munitions  were 
completed  as  was  the  design  and  development  of  an  aerosol  generator  for  mammalian  Inhalation  toxicology  of  diesel  fuel  and 
fog  oil  smokee/obscurants. 

2.  (U)  EY  1982-FY  1984  Program:  Revised  blast  overpressure  field  maps  for  the  M198  and  M109  artillery  systems  will  be 

completed  to  provide  safety  recommendations.  The  requirement  for  double  hearing  protection  will  be  validated  for  the  Ml 98, 
M109,  and  antitank  weapons.  Single  and  repeated  blast  exposures  will  be  used  to  evaluate  large  animal  pulmonary  function. 
Methods  will  be  developed  to  assess  hearing  protection  In  the  field  and  determine  hearing  protection  requirements  for  each 
developmental  combat  vehicle  syatem  In  the  Inventory.  The  effects  of  vehicle  vibration  on  operator  fatigue  and  performance 
will  be  Identified.  The  relatlonahlp  between  the  effects  of  vibration  and  noise  on  hearing  change  will  be  studied  and  eye 
muscle  compensation  techniques  characterized  for  visual  tasks  that  require  pursuit  tracking  under  conditions  of  whole  body 
vibration.  Heat  stress  data  will  be  assessed  In  occupsnts  of  armored  fighting  vehicles,  aircraft  compartments,  and  ground 
crews  while  wearing  chealcal  warfare  protective  suits  in  hot  environments.  The  biomedical  heat  transfer  characteristics  of 
combat  vehicle  helmets  and  Infantry  battle  uniforms  will  be  assessed  prior  to  standardization.  Auxiliary  heating  and  cool¬ 
ing  approaches  to  reduce  tolerance  limitations  from  environmental  extremes  will  be  evalusted.  The  capability  and  accuracy 
of  the  heat  casualty  prediction  model  will  be  expanded  with  data  obtained  from  copper  manikins.  Principles  of  clothing 
design  will  be  established  to  minimize  thermal  stress  and  optimize  the  dynamic  changes  in  clothing  Insulation  and  permeabil¬ 
ity  associated  with  wearer  activity  for  Army  uniforms.  Biomedical  guidelines  for  head  Impact  forces  and  helmet  design  and  a 
dynamic  seat  program  to  determine  shell  toughness  of  flight  helmets  will  be  developed.  Study  of  eye  laser  hazards  will  be 
expanded  to  include  new  neodymium  and  dye  lasers  snd  to  determine  corneal  bloeffects  of  repeated  exposures  to  infrared 
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laaers.  Mammalian  Inhalation  toirlcology  and  health  hazard  aaaeaaaent  atudiea  will  be  completed  on  Inventory 
eaokea/obecuranta  Including  dleael  fuel,  white  phosphorus  felt,  and  red  phoephorua  butyl  rubber.  Studlea  will  continue  to 
determine  the  effecta  of  chronic,  emulative,  and  aultlwave  length  laaer  expoeurea  on  akin.  The  technology  for  providing 
alaultaneoua  balliatlc  and  laaer  eye  protection  on  the  battlefield  vlll  be  lnveatlgated.  Studlea  of  the  effecta  of  vlaual 
performance  produced  ae  a  function  of  reduced  light  tranaalaalon  through  protective  flltera  will  be  Initiated.  An  aviator 
heat  atreaa  aodel  will  be  developed  to  determine  the  physiological  atatua  of  flight  crewa  during  chealcal  defenae  flight 
operatlona.  A  new  aectlonal  heated  and  sweating  copper  aanlkln  capable  of  simulating  human  motion  will  be  designed  and  pro¬ 
cured  .  The  cooling  capabilities  of  various  liquid  and  sir  cooled  undergarments  will  be  determined  using  electrically  heated 
sweating  copper  manikins.  The  effecta  of  vibration  on  the  neuroauacular  system,  skeletal  system,  artlcultlng  surfaces, 
visual  acuity,  and  sensory  perception  will  be  determined.  Methods  of  Improved  hearing  protection  without  compromising  voice 
communication  will  be  developed  for  the  Army  environment.  Contusion  products  from  propellants  uaed  In  armored  vehicles  will 
be  characterized,  and  health  hazard  asseasment  atudiea  will  be  conducted  on  the  most  prominent  crew  compartment  toxic 
hazards.  The  performance  and  physiological  effects  of  carbon  monoxide  exposures  In  Army  field  weapon  system  crewspacea  will 
be  determined.  A  toxicologic  data  base  will  be  developed  for  chemicals  associated  with  binary  munition  phase  I  facilities. 
New  methodologies  will  be  developed  for  nultlwavelength  ocular  protection  that  does  not  compromise  vlaual  function  under 
various  environmental  Illumination  conditions.  Efforts  to  eatablleh  damage  risk  criteria  for  unprotected  ears  exposed  to 
artillery  blaat  overpreasure  will  continue. 

3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

A.  <U )  Major  Milestones:  Not  Applicable. 

5.  (U)  Resources:  ($  In  Thousands): 


FT  1981 
Actual 

FT  1962 
Estimate 

FT  1983 
Estimate 

FT  1986 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

DTE 

Funds  (current  requirements) 

6399  ‘ 

7327 

11656 

13516 

Continuing 

Not  Applicable 

Funds  (as  ahown  In  FY  1982 
submission) 

6025 

8879 

13*07 

- 

Continuing 

Not  Applicable 
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Increase  of  $374  thousand  In  the  FT  1981  funding  level  la  a  result  of  reprograalng  within  the  Prograa  Element  due  to 
realignment  of  program  objectives  and  the  application  of  revised  Inflation  and  civilian  pay  pricing  Indices.  The  decrease 
In  FT  1982  Is  the  result  of  the  amended  budget  request  and  the  application  of  revised  Inflation  and  civilian  pay  pricing 
Indices.  The  reduction  In  funding  In  FV  1983  la  the  result  of  reprogramming  to  higher  priority  Army  requirements. 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objectlvea  of  thla  Army  technological  baae  project  are  oriented  toward 
the  behavioral,  physiologic ,  and  performance  requirement*  iaposed  by  military  operation*.  Beaearch  la  directed  toward  pre¬ 
venting  caaualtle*  by  focualng  on:  (a)  predlapoalng  factor*  which  make  the  Individual  aoldler  more  vulnerable  or  aueceptlble 
becauae  of  Inadequate  phyalcal  conditioning,  training.  Indoctrination,  or  coping  akllla,  and  (h)  lncreaaed  stress  lmpoaed  by 
harah  environmental  extreme*,  complex  and  exhauatlng  performance  demand*,  and  life-threatening  rlaka  which  may  exceed  human 
tolerance.  Behavioral  and  phyalologlcal  Investigation*  are  pursued  to  Identify  environmental  and  operational  atreaaea  and 
to  develop  relationship#  between  such  atreaaea  and  aoldler  tolerance  end  aurvlvablllty.  Militarily  relevant  effort*  Include 
development  of  medical  lndlcea  for  crew  workload  and  fatigue,  phyalcal  fitness  and  personnel  selection  criteria,  envi¬ 
ronmental  atreaaea  of  heat,  cold,  and  altitude,  and  aspects  of  sustained  operations. 

B.  (U)  BELATED  ACTIVITIES:  Belated  Army  research  la  performed  under  Program  Element/Projecta  6.U.02.A/BS10,  Beaearch  on 
Military  Disease,  Injury  and  Health  Hazards ,  and  6.27.77.A/A878,  Health  Bazarda  of  Military  Materiel.  Coordination  1* 
maintained  on  the  neuropsychiatry  program  between  the  Halter  Heed  Army  Institute  of  Beaearch  and  the  Army  Beaearch  Institute 
for  the  Behavioral  and  Social  Sciences  (ABI).  The  US  Army  Medical  Beaearch  and  Development  Command  conducts  research  on  the 
medical  and  biological  aspect*  of  mutual  interest  areas  such  as  unit  cohesion,  combat  atreas,  and  human  performance  In  con¬ 
tinuous  operations.  The  Coamandcr,  US  Army  Medical  Beaearch  and  Development  Command  (USAMBDC) ,  la  a  member  of  the  Board  of 
Directors  of  the  Army  Beaearch  Institute  for  the  Behavioral  and  Social  Sciences.  In  addition,  the  Commander,  USAMBDC,  la  a 
member  of  the  Department  of  Defense  Drug  and  Alcohol  Abuae  Advisory  Committee  for  the  purpose  of  coordinating  trlservlce 
activities  and  avoid  duplication  of  effort.  Personnel  In  the  Division  of  Neuropsychiatry,  Halter  Seed  Army  Institute  of 
Beaearch,  maintain  interrelationships  and  liaison  with  various  military  panels  to  Include  Human  Dimensions  Task  Force, 
Soldier  Support  Center  at  the  US  Army  Training  and  Doctrine  Command  (TRADOC);  North  American  Treaty  Organisation  (MATO)  Ad 
Hoc  Working  Group  on  Biomedical  Aspect*  of  Continuous  Land  Combat,  AD  2000;  US  Army  Uar  College,  Liaison  on  Unit  Cohesion, 
Continuous  Operations,  and  Military  Stress  with  Army  Research  Institute;  and  Skills  Requirement  Action  Planning  Group,  US 
Army  Training  and  Doctrine  Coasand.  Representation  from  USAMBDC  Is  provided  to  the  Department  of  Defense  Drug  and  Alcohol 
Abuae  Research  and  Development  Liaison  Group,  with  the  National  Institutes  of  Health's  Alcohol  Drug  Abuae  and  Mental  Health 
Administration  (ADAM HA)  to  oversee  activities  of  the  Natlonsl  Institute  on  Drug  Abuse  (NIDA)  and  National  Institute  on 
Alcohol  Abuae  and  Alcoholism  (NIAAA).  An  extensive  network  of  formal  and  informal  relationships  with  other  government  agen¬ 
cies  and  Army  metical  laborat tries  Is  malntslned.  The  US  Army  Aeromedlcal  Research  Laboratory  provides  representation  to 
the  Trlservlce  Aeromedlcal  Research  Panel  (TARP),  the  Air  Standardization  Coordinating  Committee,  and  the  Helicopter 
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Research  Coordination  Panel  (BRCP)  for  the  purpose  of  exchanging  research  results,  ensuring  collaborative  efforts  and 
avoiding  duplication  of  effort.  Scientists  froa  USAHRDC  participate  in  International  study  groups  such  aa  NATO's  Advisory 
Group  for  Aerospace  Research  and  Development  and  the  Technical  Coordination  Progran  (TCP).  Extensive  coordination  la 
maintained  between  personnel  at  the  US  Amy  Institute  of  Env lronaental  Medicine  with  Navy,  Air  Force,  Marine  Corps,  NASA  and 
various  National  Research  Council  Coaaltteea  to  conduct  collaborative  research  projects  and  alnlalse  dupll:  itlon  of  effort. 

C.  (0)  WORE  PERFORMED  BT:  In-house  research  la  performed  by  the  US  Amy  Aeromedlcal  Research  Laboratory,  Fort  Rucker,  AL; 
US  Amy  Research  Inatltute  of  Environmental  Medicine,  Natick,  MA;  and  the  Halter  Reed  Amy  Institute  of  Research, 

Washington,  DC.  Approximately  921  of  the  research  In  this  technology  base  la  perfomed  in-house.  The  top  five  contractors 
are:  University  of  Massachusetts,  Amherst,  MA;  University  of  California,  San  Diego,  La  Jolla,  CA;  St.  Louis  University,  St. 
Louis,  MO;  University  of  Florida,  Galneavllla,  FL;  and  University  of  Colorado,  Denver,  CO. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Field  studies  to  detemlne  the  relationship  between  health  status  and 

deployment  and  combat  readiness  ware  conducted.  A  study  of  the  psychological  factors  affecting  women  In  the  Amy  detemlned 
that  women  In  nontradltlonal  joba  are  at  a  greater  risk  for  health  problems  and  at  greater  stress  than  women  In  traditional 
jobs.  Studies  were  continued  to  define  tha  relationship  between  unit  cohesion  and  social  support  and  endurance  and 
nalntenanca  of  effective  performance  in  combat.  After  completion  of  two  field  studies  on  overseas  deployment,  controlled 
studies  were  Initiated  on  the  physiological  disruption  caused  by  rapid  translocation  across  time  zones.  An  Initial  analysis 
of  measures  of  soldier  effectiveness  during  Amy  continuous  operations  was  completed.  .A  Field  Manual  on  Stress  In  the 
Military  Environment  was  completed,  and  the  draft  of  a  field  manual  on  Stress  In  Continuous  Military  Operations  was  pre¬ 
pared.  The  effectiveness  of  prehydration  volume  replacement  and  prior  heat  acclimatization  was  demonstrated  to  prevent  and 
forestall  beat  Injury  and  death  In  animals.  Mild  dehydration  was  demonstrated  to  result  In  a  significant  large  increase  In 
hand  cooling  rates  of  aoldlere  exposed  to  cold,  whereas  Increased  physical  fitness  produced  a  significant  delay  In  decreased 
finger  temperature  upon  cold  exposure.  Performance  decrements  were  measured  at  high  terrestrial  elevation  and  methods  were 
developed  to  reduce  significantly  the  severity  of  acute  mountain  sickness.  Studies  were  conducted  to  evaluate  the  energy 
expenditure  of  soldiers  using  various  clothing  Items.  A  physical  fitness  profile  test  battery  was  refined  for  use  at  the 
Armed  Forces  Entrance  Examination  8tatlon.  A  study  was  conducted  to  detemlne  the  strength  and  stamina  requirements  for 
Implementing  gender-free  Military  Occupational  Specialty  standards.  Medical  screening  systems  were  developed  for  physical 
training  and  testing  of  Amy  Personnel  over  the  age  of  AO.  The  medical  and  physiological  responses  to  an  aerobic  training 
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prograa  In  peraonnel  40-55  yeara  of  age  were  evaluated,  and  additional  reaearch  determined  that  a  properly  dealgned  training 
prograa  can  laprove  both  auecular  and  cardlovaacular  fltneaa .  Matheaatlcal  and  computer  aodela  were  developed  to  predict 
light  reflectlone  on  helicopter  wlndacreen  canoplea  and  deteralne  how  theae  re  fleet  Iona  can  be  reduced..  Stud  lea  were  per- 
foraed  on  the  vlaual  adaptation  changea  produced  by  red  veraua  blue-white  lnatruaent  panel  lighting  for  hellcoptera. 
Inatruaentatlon  waa  refined  for  the  human  factor  analyses  of  Army  helicopter  vlaual  display  aysteaa,  and  a  method  was 
developed  to  rapidly  meaaure  vlaual  contrast  sensitivity.  An  evaluation  was  completed  of  Army  aviator  physiological  and 
paychoaotor  performance  using  night  vision  goggles  during  sustained  perloda  of  helicopter  flight.  An  assessment  of 
man/hellcopter  performance  as  a  function  of  extended  flight  requirements  and  aviator  fatigue  waa  completed. 


2.  (U)  FT  1982  to  1984  Prograa:  Factora  will  be  Identified  within  military  organizational  structures  and  environments 

that  lead  to  decrements  In  peraonnel  performance!  dysfunctional  behaviors,  and  psychiatric  casualties.  The  effects  of 
severe  stress  as  mediated  by  a  series  of  relationships  between  factors  within  the  Individual,  the  team  or  group,  and  the 
organizational  environment  will  be  exaalned.  Intervention  and  prevention  strategies  to  be  used  by  command  leadership  and 
aental  health  peraonnel  will  be  developed  to  enhance  unit  structure  and  cohesion  and  to  prevent  unit  disruption. 

Information  and  recommendations  on  the  effects  of  heat  and  drinking  water  requirements  will  be  provided  for  the  Bapld 
Deployment  Force  and  military  unite  engaged  In  desert  operations.  The  acute  coagulatory  and  biochemical  effects  of 
frostbite  Injury  will  be  determined,  and  the  use  of  Intravenous  fluid  management  to  reduce  Injury  In  frostbite  victims  will 
be  assessed.  Techniques,  procedures,  and  neuron achanlsa a  will  be  Investigated  to  exploit  the  ability  of  cold-induced  vaso¬ 
dilatation  modifying  peripheral  temperature  regulation.  The  feasibility  of  employing  biological  and  biochemical  markers  to 
measure  man's  performance  In  the  cold  will  be  evaluated,  and  Infrared  thermography  will  be  uaed  to  develop  predictive 
Indices  for  Improved  diagnosis  and  treatment  of  cold  injury.  The  effect  of  protective  agents  on  heat-damaged  livers  will  be 
studied,  end  the  effects  of  reticuloendothelial  stimulation  on  heat  stress  susceptibility  determined. 

Prophylactic/therapeutic  agents  and  techniques  will  be  Investigated  to  enhance  military  effectiveness  for  operations  at  high 
terrestrial  altitudes.  Individual  susceptibility  to  hlgh-altltude  sickness  will  be  assessed  to  determine  preselection  cri¬ 
teria  for  hlgh-altltude  operations/ training  and  tasks  will  be  developed  to  predict  ventilatory  responses  at  high  altitude. 
Laboratory  Investigations  will  be  conducted  to  predict  the  effects  of  dehydration  at  various  exercise  Intensities  and  levels 
of  climatic  heat  stress.  Studies  of  the  effects  of  solsr  heat  loads  at  various  heat  levels,  wind  velocities,  and  clothing 
ensembles  upon  performance  will  be  conducted.  The  potential  for  heat  stress  will  be  determined  In  armored  fighting  vehicles 
and  aircrew  compartments.  The  effects  of  physical  condition,  as  a  function  of  sex  and  age,  on  physiologic  responses  In 
extreme  dlmetlc  conditions  will  be  evaluated.  Criteria  to  modify  or  prevent  the  environmental  stress  and  fatigue  In 
military  medical,  garrison  and  field  settings  will  be  developed.  The  role  of  footwear  and  training  techniques  In 
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training-induced  orthopedic  lnjurlea  will  be  evaluated.  Phyalcal  fitness  requirements  for  training  and  combat  will  be 
determined  and  more  coat  effective  phyalcal  training  programs  developed.  Alternative  techniques  and  equipment  for  measuring 
visual  dark  adaptation  capability  of  aoldlera/ aviators  will  be  examined.  Optical  analyses  of  visors,  protective  eyewear, 
and  aircraft  transparencies  (e.g.,  windscreens  and  crew  compartment  blast  shields)  will  continue.  Biomedical  criteria  for 
crew  selection  and  retention  standards  will  be  developed  with  emphasis  on  visual ,  auditory,  pulmonary,  and  dynamic  strength 
standards.  Beaearch  will  be  conducted  on  helicopter  pllot/creu  work/rest  schedules  to  implement  during  euetalned  flight 
operations. 


3.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

A.  (U)  Major  Milestones:  Not  applicable. 

5.  (U)  Eeeources  (1  In  Thousands): 


FT  1981 
Actual 

ROTE 

Funds  (current  requirements)  61A6 
Funds  (as  shown  In  FT  1982 
submission)  618A 


FT  1982 
Estimate 

FT  1983 
Estimate 

FT  198* 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

6636 

6610 

7869 

Continuing 

Not  Applicable 

6630 

7*05 

- 

Continuing 

Not  Applicable 

The  decrease  In  FT  1982  Is  the  reeult  of  budget  repricing.  Reductions  In  funding  In  FT  1961  and  FT  1983  ere  the  reeult  of 
reprograming  to  higher  priority  Army  requirements. 
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Prograa  Eleaent :  #6.27.81 .A  Title:  Energy  Technology  Applied  to  Military  Pecllltlee 

DOO  Hlaalon  Areal  f$23  -  Engineering  Technology  (ED)  fcidget  Activity:  #1  -  Technology  Eeee 

A.  (U)  EESOUECE8  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  198* 

Additional 

Batina ted 

Muaber 

Title 

Actual 

Batlaate 

Eatlaate 

Eatlaate 

to  Coapletlon 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

TI33 

1977 - 

U9I - 

7155 - 

Continuing 

Not  Applicable 

AT  A  5 

Energy  Technology  Applied 

1*33 

1977 

1891 

2102 

Continuing 

Not  Applicable 

to  Military  Pecllltlee 


I  B.  (U)  BRIEF  DE8CE1PT1QM  OP  ELEMENT  AMD  MISSION  HEED:  Eighty- four  percent  of  the  annual  energy  coneuaed  In  the  Amy  la  In 
the  operation  of  lta  Installations.  this  reaulte  In  an  annual  facility  energy  coat  In  excess  of  $1  billion.  Thin  program 
provides  technology  for  Amy  lnetallatlona  to  reduce  energy  coneuaptlon,  to  nlnlnlxe  the  effect  of  energy  ahortagee  end  high 
coete,  end  to  provide  facllltlee  to  neet  Force  Modernisation  and  the  Aray  of  the  90’e  requlreaente  with  affordable  energy 
eyeteaa.  The  prograa  developa  guidance  and-crlterla  for  unique  Aray  needs  selecting  the  aoet  effective  energy  conservation 
technology  froa  the  choices  developed  In  the  Depertaent  of  Energy  and  civil  sector,  alternate  energy  sources  to  replace  fos¬ 
sil  fuels,  and  use  of  Indigenous  energy  resources  on  Any  Installations.  Since  DOE  and  Industry  are  not  directing  their 
efforts  specifically  toward  Any  energy  needs  In  Any  nlaelons  but  ere  undertaking  significant  efforts  In  technology  with 
apparent  laport  to  the  Any,  this  prograa  Is  alaed  at  assessing  eaerglng  technologies  In  tens  of  econoalc  and  reliability 
lapacte  on  Any  energy  requlreaente,  altering  technologies  as  required  to  aake  thaa  beneficial  to  the  Any  and  to  developing 
protocol  for  controlling  energy  coneuaptlon  In  the  Any  without  affecting  alsslons  In  Training  and  Readiness.  A  cooperative 
research  and  developaent  effort  with  the  other  DOD  agencies  is  being  pursued  to  preclude  duplication. 

C.  (U)  BASIS  FOR  FT  1983  ROTE  REQUEST!  The  finds  requested  are  to  support  the  research  and  developaent  to  laprove  Any 
capabilities  In  three  areas.  The  first  la  In  the  adaptation  or  developaent  of  technologies  for  facility  design  with 
eaphaela  on  affordable  buildings  which  are  energy  efficient.  The  second  area  Includes  the  technologies  for  retrofitting 
existing  buildings  to  conserve  energy,  and  aonotorlng  and  control  systeae  to  effectively  aanage  energy  resources  on  an 
Installation.  The  third  area  Includes  the  adaptation  of  technologies  for  the  direct  coabustlon  of  solid  fuels  in  Aray  cen¬ 
tral  heating  plants  and  the  developaent  of  detailed  guidance  for  cost  effective  and  rellablq  solar  energy  systeae  as  an 
alternate  energy  source  for  heating  and  cooling  of  allitary  facilities. 
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D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  in  thousand*) 


Total 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Coapletlon 

Eatlaated 

Cost 

ROTE 

Funds  (current  requireaenta) 

Funda  (as  shown  In  FT  1982 

1435 

1977 

1891 

Continuing 

M>t  Applicable 

aubalaalon) 

1435 

1579 

1890 

Continuing 

Not  Applicable 

ATA5  -  FT  1982  funding  lncreaaed  from  the  FT  1982  aubalaalon  becauae  of  adding  snail  hearing  unit  reaearch  to  Beet  general 
budget  reductlona  In  the  Aray'e  requlreaeots  at  laolated  locations.  The  FT  1983  funding  lncreaaed  becauae  of  recalculation 
of  project  funding  requlreaents . 

E.  (0)  OTHER  APPROPRIATION  FUWS:  (8  In  thouaanda):  Hot  Applicable. 
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PETAIlgD  BACKC80UND  AW)  DESCRIPTION:  The  Army  facility  energy  costs,  which  asks  up  SAX  of  Any  energy  consumption, 
have  tripled  froa  1973  to  1980  even  though  energy  consumption  was  reduced  by  30X.  The  facility  energy  costs,  which  will 
exceed  Si  billion  In  PY81,  take  a  50X  greater  share  of  the  defense  budget  than  they  did  In  1973.  To  reduce  this  rising  uti¬ 
lity  cost,  the  Any  auat  achieve  further  reductions  In  energy  consuaptlon  without  lapairing  alsaion  effectiveness  and  find 
effective  and  reliable  alternate  energy  sources.  This  exploratory  research  prograa  will  evaluate  the  technologies  being 
developed  by  the  Department  of  Energy,  other  DOD  agencies,  and  private  Industry  for  cost  effective  application  to  Any 
Installations,  and  for  those  technologies  which  have  the  potential  for  positively  affecting  the  Any’i  energy  posture,  asks 
any  modification  necessary  to  meet  Any  requirements,  and  develop  the  tools,  criteria,  guidance,  and  procedures  for  laple- 
aentlng  these  technologies  at  Any  Installations.  Technologies  for  (l)  Improving  the  energy  efficiency  of  new  construction 
through  new  design  techniques  and  design  concepts,  (2)  upgrading  the  energy  effectiveness  of  existing  Any  facilities,  (3) 
Improving  the  operation  of  Any  buildings  to  reduce  energy  consuaptlon,  (A)  Improving  the  management  of  energy  reaourcee  for 
Installations  and  (5)  utilising  alternate  and  Indigenous  energy  sources  will  be  Included  In  this  prograa. 

G-  (U)  REIATED  ACTIVITIES:  Thia  program  la  coordinated  on  an  lnter-Servlce  basis  with  both  the  Navy  and  the  Air  Force 
through  the  activities  of  the  Trl-Servlce  Energy  BAD  Group,  Joint  Services  Civil  Engineering  Beaearch  and  Development 
Coordinating  Group,  and  the  DOD- DOE  Workshops.  Joint  programs  with  the  Air  Force  Include  the  Energy  Audit  Program  and  tech- 
nology  transfer  of  the  Building  loads  Analysis  and  Systems  Thera odynsmlcs  (BLAST)  Prograa.  Belated  Projects  are:  Program 
Element  6. 11. 02. A,  Defense  Research  Sciences,  Project  T23,  Basic  Research  In  Military  Construction,  OS  Army  Construction 
Engineering  Research  Laboratory,  Champaign,  XL,  Program  Element  6. 27. 31. A,  Military  Facilities  Engineering  Technology, 
Project  TA1,  Military  Facilities  Engineering  Technology,  US  Army  Construction  Engineering  Research  laboratory.  Champaign, 

1C;  Program  Element  6. 27. 20. A,  Environmental  Quality  Technology,  Project  896,  Envlronmentel  Quality  Technology  US  Army 
Engineer  Construction  Engineering  Research  Laboratory,  Champaign,  XL;  and  Program  Element  6.37.3A.D,  Military  Engineering 
Technology,  Project  T09,  Energy  Systems  Testa,  US  Army  Construction  Engineering  Reseerch  laboratory.  Champaign,  XL.  In 

cooperation  with  the  Department  of  Energy,  the  US  Army  has  been  assigned  lead  responsibility  for  coordinating  the  DOD  energy 
activities  In  solar  heating  and  cooling,  computer  programs  to  determine  energy  characteristics  of  buildings,  wood-fired 

,neriT  storage  and  distribution,  energy  conservation,  and  advanced  heating  and  air  conditioning  systems. 

*•  (®)  MORE  PERFORMED  BY:  Approximately  65  percent  of  project  funds  will  be  used  for  ln-house  effort  et  the  US  Army 
Engineer  Construction  Engineering  Research  laboratory  with  participation  by  the  US  Army  Facility  Engineer  Support  Agency, 

Ft.  Belvolr,  VA. 
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I.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  PBOgAMS; 

1.  (U)  FT  1981  end  Prior  Accomplishments:  In  the  eree  of  energy  coneervatlon ,  the  Building  loads  Analysis  and  Systeas 

Thermodynamics  (BLAST)  energy  analysis  prograa  was  coapleted  and  was  also  Interfaced  with  the  Amy  Corps  of  Engineers 
Computer  Aided  Engineering  and  Architectural  Design  Systaa  (CAEADS)  for  use  in  concept  designs  of  buildings.  An  analysis  of 
the  Amy  military  construction  process  to  define  energy  decisions  needed  at  each  stage  of  the  proceaa  was  completed  and 
areas  were  defined  where  Improved  methods  and  Information  are  needed.  Energy  analysis  algorithms  usable  by  small  computers 
were  evaluated  In  a  joint  venture  with  the  National  Bureau  of  Standards  to  provide  energy  analysis  tools  for  use  In  facil¬ 
ities  planning  and  early  design  phases.  Retrofit  energy  conservation  concepts  to  reduce  energy  consumption  In  existing 

buildings  built  to  standard  designs  ware  developed.  Methods  to  reduce  electrical  energy  consumption  warn  developed  and  pro¬ 
vided  to  Installations.  In  the  area  of  alternate  fuels,  meters  for  measuring  the  output  from  solar  energy  systems  were 
developed  and  tested.  An  easy-to-use  method  for  evaluating  the  economics  of  solar  heating  and  cooling  systnas  in  early 
stages  of  design  was  developed.  Acceptance  test  procedures  for  modular  heat  recovery  incinerators  and  design  criteria 
changes  for  materials  handling  systems  for  storing  and  moving  waste-derived  fuels  and  mod  pallets  were  davaloped. 

2.  (U)  FT  1982-FT  1986  Program:  The  planned  research  in  the  area  of  the  energy  conservation  Includes:  (I) 
development  end  testing  of  computerised  tools  to  enable  Amy  engineers  to  more  effectively  layout  and  design  facilities  for 
minimum  energy  use  during  the  early  stages  of  the  military  construction  process,  (2)  methodology  for  Improving  the 
effectiveness  of  underground  thermal  distribution  systems,  (3)  a  handbook  of  Amy  facility  enargyuaa  patterns,  (A)  an  eval¬ 
uation  of  advanced  concepts  for  small  heating  units,  (5)  advanced  methods  for  energy  conservative  operation  of  existing 
buildings  and  facilities,  (6)  procedures  and  algorithms  to  Improving  the  effectiveness  of  energy  monitoring  and  control  sys¬ 
tems,  (7)  methods  for  upgrading  existing  energy  system  heating  and  cooling  controls.  The  planned  reaearch  in  the  area  of 
Alternate  Fuels  Includes:  (1)  development  of  methodology  and  criteria  to  salect  the  most  favorable  mix  of  alternate  fuels 
for  facilities  operation  at  Amy  Installations  through  the  year  2000,  (2)  development  of  Improved  criteria  and  operational 
guidance  for  Implementing  cost  effective  solar  thermal  energy  systems  In  the  Amy,  and  (3)  development  of  concepts  for 
advanced  energy  storage  and  distribution  systems.  Anticipated  personnel  assignments  to  this  project  each  fiscal  year  are: 
profeaslonal  16  and  support  7. 

3.  (0)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 
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FY  1963  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa  Element:  16.31. 02. A  Title:  Materials  Scale-Up 

DOD  Mission  Areal  -  Engineering  Technology  (ATP)  Budget  Activity:  f  2  -  Advanced  Technology  Developnent 

A.  (U)  RESOURCES  (PROJECT  LISTING) :  ($  In  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 
4036 

FY  1982 
Estimate 
3986 

FY  1983 
Estimate 
7478 

FY  1984 
Estimate 
16061 

Additional 

To  Completion 
Continuing 

Estimated 

Cost 

Not  Applicable 

D071 

Materials  Scale-Up/ 

4036 

3986 

7478 

16061 

Continuing 

Not  Applicable 

Structures  Demonstration 


B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  Work  In  this  program  element  Involves  three  Army  mission  needs: 
advanced,  survlvable,  heavy  amor  tor  combat  vehicles  which  combines  effective  defense  against  sdvanced  Soviet  thrests  snd 

^  reduced  weight  by  30  to  70  percent  to  maximize  ground  mobility  and  to  allow  for  rapid  deployment;  metal-matrix  composite 
mobile  assault  bridging  atructurea  to  extend  the  current  18-meter  span  limitation  to  30  meters  and  Increase  stiffness  and 
ground  mobility  of  assault  bridges;  and  metal-matrix  composite  transmission  housings  for  the  CH-47D-^ype  helicopter  to  sig¬ 
nificantly  reduce  noise  and  vibration  and  extend  maintenance  requirements  from  2000  hours  to  4000  hours.  This  work  involves 
scaling  up  structures  to  production  dimensions.  The  work  fully  characterizes  materials  and  structures  to  permit  confident, 
reliable,  and  cost  effective  use  by  the  Army.  The  work  conducted  In  this  prograa  will  provide  hard  design  data  for  new 
structures  to  shorten  the  time  to  the  field,  to  avoid  cost  overruns,  and  to  minimize  failures  and  maintenance  problems  once 
fielded. 

C.  BASIS  FOR  FY  1983  ROTE  REQUEST:  Work  will  be  conducted  to  scale  up  and  demonstrate  I  and 

advanced  Mtal-matrix  composites  for  aircraft  and  bridging .  New  for  heavy  combat  vehicle  survi- 

veablllty  against  advanced  threats  will  be  prototyped  and  tested.  A  contract  will  be  awarded  to  produce  tooling  for  fabri¬ 
cation  of  full-scale  CH-47D-type  metal-matrix  composite  transmission  housings.  The  composite  transmission  housings  will 
Increase  strength  In  stiffened  areas  b;  33  percent,  reduce  deflection  at  critical  bearing  supports  by  a  factor  of  2.3, 


Prograa  Element :  *6. 31. 02. A  Title :  Material!  Scale-Up 

DOD  Mleslon  Area;  >553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

reduce  the  noiae  level  by  7-12  declbela  and  reduce  inatalled  weight  by  up  to  35  pounda  due  to  lowered  requirements  for 
acoustic  barriers.  Work  will  be  carried  out  to  scale  up  and  fabricate  full-scale  metal-matrix  components  for  Army  mobile 
bridging.  Besides  providing  Increased  assault  bridge  span  length  (31  vs  18  meters)  to  cross  the  majority  of  gaps  anticipa¬ 
ted  In  the  European  theater ,  metal-matrix  composites  will  result  In  a  weight  reduction  of  95  pounds  per  foot  of  bridge  or  5 
tons  over  the  31-meter  span.  In  addition  to  the  lighter  bridge,  the  requlrementa  -  -  transporter  capacity  will  be  reduced. 
Overall,  the  lighter  weight  bridge  will  provide  the  brldge-transporter/erectlon  system  the  capability  to  effectively  move 
with  the  current  faster  atmored  ground  combat  force. 

D.  (U)  COMPARISON  WITH  Fit  1982  RDTE  REQUEST;  ($  In  thousands) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TIE 

Funds  (current  requirements) 

4056 

3986 

7498 

Continuing 

Hot  Applicable 

Funds  (as  shown  in  FT  1982 

submission) 

2793 

5426 

9966 

Continuing 

Not  Applicable 

Increase  of  $12(3  thousand  In  FT  1981  finding  level  is  a  result  of  reprograming  to  execute  Congressional  Interest  scale-up 
program  on  metal  matrix  composites.  The  funding  reduction  of  $1440  thousand  In  PY  1962  Is  due  to  the  application  of  revised 
inflation  indices,  program  realignment,  and  restructuring  to  fund  Any  requirements  with  higher  priority.  Reduction  of 
$2488  thousand  In  FT  1983  Is  a  result  of  prograa  realignment  and  restructuring  In  order  to  fund  higher  priority  Army 
requirements. 

E.  (U)  OTHER  APPROPRIATION  PUMPS:  Hot  Applicable. 


V 


Prograa  Element :  16. 31. 02. A 

DOD  Mission  Ares:  #553  -  Englneerlr 


Technology  (ATP) 


Title:  Materlsls  Scale-Up 

Budget  Activity:  t 2  -  Advanced  Technology  Development 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Structures  will  be  scsled  up  snd  tested  for  for 

heavy  combat  vehicle  survlveablllty ,  metal-matrix  composites  for  the  CH-47D-type  transmission  housings,  snd  metal-matrix 
composites  for  Army  mobile  tactical  bridges.  The  work  trill  demonstrate  the  superiority  of  advanced  composites  to  fabricate 
scaled-up  prototypes,  demonstrate  cost  effectiveness  of  advanced  materials  hardware,  and  thereby  minimize  production  sur¬ 
prises.  will  provide  significantly  greater  protection  over  conventional  steel  armor  for  the  same 

weight  of  material.  Implementation  of  an  aluminum  oxide  flber-relnforced  magnesium  transmission  housing  on  CH-47D-type 
helicopters  will  result  In  reduced  noise  and  vibration,  and  increased  transmission  life.  It  will  reduce  greatly  undesirable 
component  movement  that  causes  excess  wear.  Overall  helicopter  maintenance  will  be  reduced,  especially  high-cost  unschedu¬ 
led  maintenance  frequently  prevelant  in  drive  systems.  Introduction  of  metal-matrix  composites  Into  tactical  bridges  will 
result  In  potential  weight  savings  of  40  to  80  percent  over  current  bridges.  In  accomplishing  these  goals,  a  complete  and 
detailed  engineering  property  data  base  for  these  materials  will  be  made  available  to  the  bridge  designer  for  fabrication  of 
new  systems.  The  work  will  help  satisfy  Army  requirements  to  meet  Increasing  demands  for  faster,  stronger,  lighter,  and  at 
the  same  time,  more  economical  weapon  systems.  The  work  will  demonstrate  the  reliability,  maintainability,  and  cost 
effectiveness  necessary  for  confident  use. 


C.  (0)  RELATED  ACTIVITIES:  The  Air  Force,  Savy,  other  Government  agencies,  and  allied  nations  have  analogous  programs. 
Although  similar  In  approach,  these  programs  differ  greatly  In  emphasis  placed  on  materials  advanced  development  for  spe¬ 
cific  hardware  applications.  Coordination  within  the  Department  of  Defense  Is  achieved  through  the  Office  of  the  Deputy 
Under  Secretary  of  Defense  for  Research  and  Engineering  'a  Apportioment  Reviews  and  Ad  Hoc  Services  Materials  laboratories 
Council  meetings.  Coordination  with  the  nonmllltary  federal  agencies  Is  effected  through  participation  In  activities  of  the 
Rational  Materials  Advisory  Board  of  the  National  Academy  of  Science — National  Academy  of  Engineering,  and  the  Federal 
Council  on  Science  and  Technology  -  Committee  on  Materials.  International  coordination  Is  effected  through  participation  In 
the  Technical  Cooperation  Program  with  Australia,  Canada,  New  Zealand,  and  the  United  Kingdom,  and  the  Structures  and 
Materials  Panel  of  the  Advisory  Group  for  Aerospace  Research  and  Development  of  the  North  Atlantic  Treaty  Organization. 
Related  efforts  are  Program  Element  #6. II. 01. A,  In-House  Laboratory  Independent  Research;  Project  FA91A,  same  title;  Prograa 
Element  #6. 11. 02. A,  Defense  Research  Science,  Project  AH42,  Materials  and  Mechanics;  and  Program  Element  #6. 21. 05. A, 
Materials,  Project  FAH84,  same  title.  These  Program  Elements  and  Projects  reflect  the  Research  and  Exploratory  Development 
from  which  emerge  the  materials  and  materials  data  on  which  this  Prograa  Element  la  based.  There  Is  no  unnecessary  dupli¬ 
cation  of  effort  within  the  Army  or  Department  of  Defense  In  this  prograa  area. 


y 
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Program  Element:  #6. 31. 02. A  Title:  Materials  Scale-Up 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

H.  (U)  WORK  PERFORMED  BY:  In  FY  1983  It  is  planned  that  approximately  55  percent  of  the  effort  will  be  accomplished 
ln-house  at  the  US  Army  Materials  and  Mechanics  Research  Center,  Watertown,  MA;  US  Army  Mobility  Equipment  Research  and 
Development  Command,  Fort  Belvolr,  VAj  OS  Army  Armament  Research  and  Development  Command,  Dover,  NJ ;  US  Army  Aviation 
Research  and  Development  Command,  Fort  Belvolr,  VA,  and  Fort  Eustls,  VA;  and  US  Army  Missile  Command,  Redstone  Arsenal,  AL. 
The  top  five  contractors  are:  Boeing  Vertol ,  Philadelphia,  PA;  Los  Alamos  Scientific  laboratory,  toe  Alamos,  Ml;  M.C.I., 
Columbus,  OH;  United  Technologies,  Hartford,  CT;  and  Bolt,  Beranek  aid  Newman,  Casbrtdge,  MA.  There  are  11  additional  con¬ 
tracts  totaling  $1,608  thousand. 

I.  (U  PROGRAM  ACCOMPLISmEWTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Prior  work  conducted  on  achieved  much  greater 

protection  against  kinetic  energy  threats  for  the  seme  weight  of  material,  and  Indications  are  that  It  may  be  equally 
effective  against  chemical  energy  penetration.  Application  of  these  aimors  to  combat  vehicles  will  result  In  a  significant 
reduction  In  the  weight  of  armor  with  an  equal  amount  of  protection.  A  CH-47  helicopter  transmission  housing  with  two 
graphite-aluminum  metal-matrix  reinforcement  plates  was  flight  tested  while  Instrumented  for  noise  and  vibration.  Test  data 
were  compared  to  baseline  flight  test  data.  Results  showed  that  at  the  normal  245  revolutions  per  minute  rotor  speed,  the 
metal-matrix  composite  reinforcement  provided  an  average  above  8  decibels  reduction  in  noise.  Five  aluminum 
oxlde-relnforced  magnesium  subscale  transmission  housings  were  fabricated  and  tested.  This  work  demonstrated  produclbillty 
for  the  composite  system  and  scaling  data  for  fabrication  of  the  full-scale  case.  Analyses  were  conducted  that  showed  that 
Incorporation  of  the  composite  case  Into  CH-47D-type  helicopters  can  Increase  the  mean  time  between  transmission  removal 
from  1200-2000  hours  to  4000  hours  and  reduce  transmission  maintenance  by  at  least  one-half.  Components  fc  selectively 
reinforcing  the  bottom  chord  and  tension  bar  links  underwent  scale-up  for  Incorporation  Into  the  30-meter  a<  rault  bridge. 
Analyses  have  also  shown  that  Incorporation  of  a  silicon  carbide-reinforced  aluminum  mobile  bridge  bottom  chord  will  save 
over  a  ton  In  comparison  with  the  present  all-aluminum  alloy  member.  Analyses  and  subscale  tests  have  Indicated  that  sub¬ 
stitution  of  the  composite  member  will  Increase  the  bridge  section  strength  by  60  percent  and  Its  stiffness  by  over  30  per¬ 
cent  so  that  the  Abrams  tank  can  be  carried  over  a  52-meter  span  without  the  need  for  auxilary  cable  reinforcement.  Tests 
have  shown  that  eliminating  the  need  for  deploying  the  reinforcing  cables  makes  It  unnecessary  for  the  launcher  crew  to 
expose  themselves  to  enemy  fire.  Major  barriers  to  the  production  of  uniform,  reproducible,  high-quality  staballoy  and 
tungsten  core  munition  materials  have  been  identified  and  corrected.  The  relationship  between  fracture  toughness,  tempera¬ 
ture,  strength  level  and  elongation  of  depleted  uranium  and  high-denslty  tungsten  alloys  was  determined.  A  ballistic  teat 
facility  for  evaluation  of  scale  model  penetratora  has  been  established.  A  technical  data  package  has  been  generated  for 
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Program  Element:  #6.31.02.*  Title:  Materials  Scale-Op 

DOD  Ml  salon  Area :~  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

ballistics-protection  liners  lor  the  Ml  13-claaa  snore d  personnel  carriers.  Teata  with  kinetic  energy  fragments  and 
antipersonnel  projectiles  have  confined  the  effectiveness  of  kevlar  liners  in  reducing  ceeueltles  by  48X  by  decreasing  the 
number ,  dispersion,  and  velocity  of  behlnd-the-amor  fragaenta.  In  addition,  teats  have  shown  the  beneficial  effects  of 
kevlar  liners  for  radiological  protection  and  reduction  in  chealcel  energy  round  penetration. 

2.  FT  1982-FY  198*  Prograa:  _  will  be  scaled  up  and  tested  for  heavy  coabat  vehicle  ays- 

teas.  Superior  anor  systeas  will  be  validated  by  subscale  through  full-scale  testing.  An  advanced  anor  ayatea  will  be 
produced  for  application  to  the  Ml  and  M60A1E,  M2,  and  M3  classes  of  snored  vehicles.  These  amors  will  provide  auch 
greater  protection  than  la  available  froa  the  saae  weight  of  rolled  hoaogeneoua  amor  or  provide  a  significant  weight  reduc¬ 
tion  for  vehicle  amor  at  the  sate  protection.  Effectiveness  will  be  validated  against  hlgh-denslty,  kinetic  energy  peten- 
tratora  and  shaped  charge  aunltlons.  Metal -matrix  coaposites  will  be  used  to  construct  the  transalaslon  housings  for  the 
CH-47D-type  and  other  helicopters.  Results  froa  the  previous  subscale  work  will  provide  scaling  and  produclblllty  data  for 
fabrication  of  the  full-scale  CH-47D-type  aaln  transalaslon  housing.  Installation  of  the  coaposlte  transalaslon  housings  In 
the  CH-47  will  double  the  aean  tlae  between  replaceaent  (6000  vs  2000  hours)  and  reduce  drive  train  and  acoustic  barrier 
weight  by  20  percent.  Deaonstratlon  teats  will  be  conducted  to  determine  the  extent  that  unscheduled  drive  train 
maintenance  will  be  reduced.  Unscheduled  drive  train  maintenance  currently  accounts  for  one-fifth  of  all  maintenance.  The 
reduced  maintenance  requirements  will  Increase  readiness  rates  and  reduce  life-cycle  costa.  Prototype  through  full-scale 
components  and  structures  will  be  fabricated  and  deaonstrated  for  metal-aatrlx  composite  aoblle  bridges.  Coaposlte  botton 
chord  and  tension  bar  links  will  be  produced  first,  followed  by  more  coaplex  structural  components.  The  Increased  strength 
and  stiffness  of  aetal-aatrlx  coaposites  will  result  In  Increasing  the  span  length  froa  the  current  llaltetlon  of  18  meters 
to  30  aeters  and  load  capacity  froa  60  to  70  tons.  Pull  incorporation  of  coaposites  Into  mobile  assault  bridges  will  result 
In  a  50-percent  weight  reduction  (95  vs  200  pounds  per  foot  of  bridge)  with  increased  system  ground  mobility  and  reduced 
transporter  requirements.  Work  will  begin  to  develop  infantry  fighting  vehicle  hull  wall  structures  Incorporating 
realn-aatrlx  composites,  kevlar-relnforced  plastics,  steel  and/or  aluminum  to  defeat  armor-plerclng  projectiles  and  large 
caliber  fragaentlng  munitions.  Advanced  coaposlte  gun  barrel  prototypes  will  be  fabricated  froa  fiber-reinforced  plastic 
and  ceraalc  materials  which  will  provide  increased  performance  with  a  20-40-percent  anticipated  weight  reduction  over  cur¬ 
rently  fielded  systeas. 

3.  (U)  Prograa  to  Completion:  This  is  a  continuing  program. 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element :  M.31.M.A  Title:  Fuel»  end  Lubricants  Advanced  Development 

DOO  Mission  Area~  F553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

A.  CU)  RESOURCES  (PROJECT  LISTING);  ($  In  thousands) 


Totsl 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 

695 

FY  1982 
Estimate 

FY  1983 
Estimate 

TS7I 

FY  1984 
Estimate 

”5575 

Additional 

To  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

D150 

Fuels  and  Equipment 

695 

1306 

1871 

3878 

Continuing 

Not  Applicable 

■  •  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  H1SS10H  NEED:  The  Amy's  research,  developnent,  test,  and  evaluation  program  has 

been  lacking  In  an  adequate  capability  to  conduct  advanced  development  of  component  subsystem  necessary  for  use  of  new  fuels 
and  lubricants  and  capability  to  execute  fleld/user  evaluation  and  testing  prior  to  Issuing  new  products.  The  purpose  of 
this  program  Is  to  conduct  the  necessary  advanced  development  for  new  fuels,  fluids,  and  subsystems,  and  to  conduct  field 
user  evaluation  to  verify  the  acceptability  of  these  fuels  and  lubricants  for  use  In  military  vehicles  and  other  Items  of 
materiel. 

(®)  BASIS  FOR  FY  1983  ROTE  REQUEST:  No  major  new  starts  will  be  Initiated  In  this  fiscal  year.  Work  will  be  concen¬ 
trated  on  continuation  and  completion  of  major  ongoing  tasks  lnltl.  ed  In  FY  1982  or  prior  years.  The  following  programs 
will  be  continued:  advanced  developnent  and  field  evaluation  of  lov-vulnerablllty  fuels  that  will  significantly  Increase 
survivability  of  ground  combat  vehicles  encountering  fuel  system  fires;  advanced  development  and  field  evaluation  of  Im¬ 
proved  hlgh-performence  engine  oils,  high-energy  fuels,  alternate/synthetic  fuels  In  Amy  equipment  and  nonflammable  hydreu- 
11c  fluids  for  unique  Amy  engines. 


UNCLASSIFIED 


UNCLASSIFIED 


Prograa  Eleaent:  <6. 31. 04. A  Title:  Fuels  end  Lubricants  Advanced  Developuent 

DOD  Mleslon  Areal  #553  -  Engineering  Technolgy  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Developaent 

D.  00  COMPARISON  WITH  FT  1982  BOTE  REQUEST:  ($  In  thousandth 


FY  1981 

FY  1982 

FY1983 

Additional 

To  Couplet Ion 

Total 

Estimated 

Coat 

ROTE 

Funds  (Current  requlrcaenta) 

695 

1304 

1871 

Continuing 

Hot  Applicable 

Funds  (aa  shown  In  FT  1982 

subnl salon) 

940 

2308 

2912 

Continuing 

Hot  Applicable 

The  reduction  of  $24S  thouaand  In  the  FT  1981  funding  level  la  a  reault  of  reprograalng  to  higher  priority  Army  requlre- 
aenta.  The  funding  decrease  of  $1004  thousand  In  PT  1982  la  a  reault  of  the  aaended  budget  request  and  the  application  of 
revised  Inflation  and  civilian  pay  pricing  Indices,  lbs  reduction  of  $1041  thousand  In  FT  1983  la  a  reault  of  prograa 
reallgnaeot  due  to  changes  In  scope  and  scheduling  of  work,  prlaarlly  In  the  synthetic  fuela  validation  tasks. 

B.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  applicable. 
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Program  Elenent:  >6. 31.0* .A  Title:  Fueli  end  Lubricants  Advanced  Development 

DOD  Miseion  Are*':  Wi  -  Engineering  technolgy  (ATP)  Budget  Activity:  *2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  cover*  those  effort*  directed  toward*  overcowing  obstacle*  to 
mobility  and  increased  survivability  of  ground  con bat  vehicles  caused  by  prevent  low  probability  of  survivability  of  crewa 
and  costly  daaage  to  vehicles  beyond  the  point  of  salvage  due  to  fuel  syaten  fires  of  ground  con  bat  vehicles.  Multiple 
lethal  effects  of  intense  heat,  exploding  amunltlon,  and  disabling  ataospheric  environment  are  the  threats  that  nust  be 
overcome.  One  of  the  objectives  of  this  project  is  to  develop  a  low-vulnerability  fire-safe  fuel  that  will  significantly 
Increase  the  survivability  of  combat  vehicles.  The  approach  taken  la  to  optimize  an  emulsion  of  diesel  fuel,  water,  emul¬ 
sifiers,  and  antlalst  additives  to  achieve  the  required  properties.  Laboratory  and  fleet  teat*  will  be  performed  to  ensure 
compatibility  with  the  appropriate  Army  ground  combat  vehicles.  A  field  mixing  uplt  and  modified  pumping/ filtration  equip¬ 
ment  are  being  developed  to  prepare  and  handle  the  fuel.  The  program  includes  the  planning  and  execution  of  the  advanced 
fleet  testing  and  qualification  of  synthetic  mobility  fuela  for  Army  vehicles  and  equipment,  including  ahale  oil  fuel  and 
fuel  processed  from  coal.  The  introduction  of  a  ground  gas  turbine  engine  In  the  Abrams  Tank  imposes  additional  performance 
criteria  onthe  engine  oil.  Work  must  be  conducted  to  evaluate  the  performance  of  corrosion-inhibited  turbine  engine  oil 
under  field  conditions.  Work  must  also  be  carried  out  on  the  development  of  field  test  kits  for  defining  the  quality  of 
diesel  fuel  in  storage,  field  and  depot  environments  to  ensure  satisfactory  operability  of  vehicles  and  equipment. 

C.  (U)  RELATED  ACTIVITIES:  In  the  fuels  and  lubricants  technical  area,  active  liaison  and  coordination  is  maintained  with 
the  other  Military  Departments,  the  Envlronmrfital  Protection  Agency,  Federal  Aviation  Administration,  and  the  Department  of 
Energy.  Unnecessary  program  duplication  is  avoided  through  the  holding  of  regular  joint  meetings  and  review*.  Related 
exploratory  development  work  la  performed  by  the  Army  under  Program  Element  6. 27. 33. A,  Mobility  Equipment  Technology. 

H.  (U)  WOK  PERFORMED :  In-house  work  1*  performed  by  the  US  Army  Mobility  Equipment  Research  and  Development  Command,  Ft. 
Belvolr,  VA,  and  the  US  Army  Fuela  and  Lubricants  Research  Laboratory,  Southwest  Reaearch  Institute,  San  Antonio,  TX. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Completed  advanced  development  of  gaeohol  fuel  and  completed  three  gaaohol 

fleet  teats.  Completed  teats  of  diesel /alcohol  fuel  blends.  A  gaaohol  specification  has  been  prepared,  and  a  quarterly 
gaaohol  newsletter  is  being  published  to  provide  gasohol-use  Information  to  the  Defense  community.  A  corrosion-inhibited 
turbine  engine  oil  has  been  developed  and  successfully  tested  at  the  engine  manufacturer’s  laboratory  and  a *  Corpua  Chrlstl 
Army  Depot.  A  100-gal Ion- per- hour  mixing  unit  for  fire-resistant  fuel  components  has  been  constructed.  Lai  oratory  test* 
have  shown  that  stable  emulsive*  of  fire-resistant  fuel  can  be  made  with  Impure  water  containing  email  quantities  of 
dissolved  solids,  thus  demonstrating  that  field  water  can  be  used  for  mixing  fire-safe  fuels. 

UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 31.0*. A  Title:  Puela  and  Lubricant!  Advanced  Development 

DOO  Mission  Arcs!  1553  -  Engineering  Technolgy  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

2.  (0)  FT  1982-PT  198*  Program:  Hoik  will  ba  conducted  to:  complete  evaluation  of  gasohol  fleet  teats;  begin  accept¬ 
ance  evaluations  on  multipurpose  engine  oils  and  long-life  military  greases;  coordinate  testing  of  corrosion-inhibited  tur¬ 
bine  engine  oil;  and  fabricate  prototype  fuel  monitors  and  begin  testing  and  prepare  reference  synfuels  for  key  military 
ezines  and  components.  Expand  program  for  field  testing  of  shale-derived  fuels.  Conduct  advanced  development  and  plan 
field  tests  of  coal-derived  fuels.  Conduct  fuel  tests  of  all-season  engine  oils  and  Improved  greases  for  military  vehicles. 

Accelerate  field  tests  of  fuel  monitors.  Complete  engine  and  component  teata  on  reference  synfuels.  Continue  development 
of  field  fuel-quality  monitor  and  accelerated  fuel  qualification  procedures.  Start  advanced  development  of 
corrosion-inhibited  turbine  engine  oil  and  long  life  collant  systems.  Perform  user  acceptance  tests  on  fuel  etablllrer, 
shale  fuels,  and  nonflammable  hydraulic  oil.  Continue  field  and  fleet  testing  of  shale-derived  and  coal-derived  fuels. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 
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F T  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUKMART 


Progru  Elea  cut ;  #6. 32. 01.  A 

DOD  Mission  Areal  1553  -  Engineering  Technolog 


Title:  Alrcrsft  Power  Plsnts  and  Propulsion 

Budget  Activity:  kl  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  UST1WC): 


In  thousands) 


Project  FT  1981 

Nun bar  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  JSift 


.  otal 

FT  1982  FT  1983  FT  1984  Additional  Estlaated 
Estimate  Estlnate  Estimate  To  Completion  Costs 

W3  till  3JS64  Continuing  Not  Applicable 


DB72  Propulsion  Components  0  817  1305  2105  Continuing  Not  Applicable 

D447  Demonstration  Englnas  3868  2146  7355  31399  Continuing  Not  Applicable 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HEED:  The  program  objective  la  to  evaluate  and  demonstrate  the  Integra¬ 
tion  and  perform snea  potential  of  advanced  propulsion  components  and  drive  train  technology  through  confirmatory  tests  of 
engines  and  transmissions.  This  component  technology  development  is  absolutely  essential  If  the  Army  Is  to  field  light  and 
heavy  helicopter a  In  the  1990s  that  can  support  both  Rapid  Deployment  Forces  (RDF)  and  conventional  heavier  forces.  This 
advanced  angina  and  transmission  technology  will  be  developed  for  use  in  existing  as  well  as  advanced  alrmoblllty  systems 
and  provides  for  significant  lmprovanants  In  fuel  efficiency  while  substantially  Increasing  reliability,  maintainability  and 
availability  for  Improved  operational  and  mission  sffectlvaneas.  These  specific  projects  will  provide  Army  Aviation  a 
required  propulsion  system  for  future  light  helicopters  (800  HP  -  Advanced  Technology  Demonstrator  Engine  -  ATDE)  ns  well 
as  mad 1 urn-  to  heavy- Ilf t  helicopters  (5000  HP  -  Modern  Technology  Engine  -  MTB )  In  addition  to  transmissions/ drive  systems 
for  both  classes  of  helicopters. 


C.  (V)  BASIS  FOR  FT  1983  RDTE  REQUEST I  Demonstrator  Engines  (D447):  Contracts  were  awarded  in  February  1977  for  design, 
fabrication,  and  testing  of  two  ioo  shaft  horsepower  (shp)  Advanced  Technology  Demonstrator  Engine  (ATDE)  designs.  Initial 
performance  tasting,  begin  In  FT  1980  and  completed  In  FT  1981,  successfully  demonstrated  achievement  of  design  goals  of 
20- percent  reduction  In  specific  fuel  consumption  (SFC),  30-percent  Increase  In  specific  power  (SHP  per  pound  of  airflow), 
and  50-parcent  reduction  In  vulnerable  area.  Testing  la  FT  1982  will  evaluate  engine  capabilities  while  operating  on  synth¬ 
etic  fuel a  (shale-based)  and  JP-8  and  Include  endurance  and  abrasive  (sand  Ingestion)  testing  intended  to  mors  thoroughly 
explore  the  aircraft  usage  potential  of  the  two  designs.  Certain  long-laadtlme  material  (e.g.,  forgings,  castings,  blades) 
will  ba  ordered  to  provide  a  capability  for  an  expanded  test  program  In  FT  1984  and  FT  1985.  A  joint  AnqrNavy  program  for 


IINCUSSIFIEO 


UNCLASSIFIED 


Program  Element:  #6. 32. 01. A  Title:  Aircraft  Power  Mwtl  and  Propulsion 

DOD  Mission  Areal  IS  5 3  -  Engineering  Technology  (ATP)  Budget  Activity:  *2  -  Advanced  Technology  Development 

the  dealgn  and  component  requirements  of  an  engine  In  the  5000  SHP  claaa  with  a  potential  for  28-percent  reduction  In  fuel 
coneuaptlon  and  a  algnlf leant  (43  percent)  lncreaae  In  range  and/or  helicopter  payload  will  be  Initiated.  Propulelon 
Coeponenta  (DB72):  This  project  lncludee  finds  In  FI  1983  to  Initiate  design  efforts  to  Integrate  the  many  advanced  heli¬ 
copter  tranaalealon  coeponenta  that  have  been  developed  In  preceding  years  Into  complete  transnlsalons  for  test.  The  la- 
proved  component#  will  Include  advanced  gear  designs,  high  hot-hardness  materials,  high-speed  clutches,  lightweight  eteel 
and  coaposlte  housings.  These  designs  will  be  evaluated  against  objectives  of  Increased  life  and  reliability,  and  decreased 
noise,  weight,  and  life  cycle  costs.  Selected  designs  will  be  fabricated  and  tested  In  subsequent  years. 


0.  (U)  C0MPAEI8QH  WITH  PT  1982  ROTE  BEQUEST:  ($  In  thousands) 


KDTB 

Funds  (current  requlreaents) 
funds  (ss  shown  In  PT  1982 
submission) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

3868 

2963 

8660 

Continuing 

Not  Applicable 

4309 

2969 

26761 

Continuing 

Not  Applicable 

The  decrease  In  PT  1981  funding  level  la  a  result  of  reprograming  to  higher  priority  Army  requirements.  The  decrease  In  PT 
1982  funds  reflects  the  application  of  revised  Inflation  and  civilian  pay  pricing  Indices.  The  reduction  In  FT  1983  funde 
Is  due  to  major  program  realignment  caused  by  reprograming  to  higher  priority  Army  requirements. 


I.  (V)  OTHER  AFFEOPE 1AT10N  PUMPS :  Hot  Applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 32. 01. A  Title:  Aircraft  Power  Plant*  and  Propulalon 

DOD  Mlealon  Area:  >553  -  Engineering  Tachnology  (ATP)  Budget  Activity:  41  -  Advanced  Technology  Development 

P.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION :  The  objective  of  thla  program  la  to  evaluate  and  demonstrate  the  integration 
and  potential  of  advanced  propulalon  componenta  and  drive  train  technology  through  Integration  of  advanced  canponente  and 
full-acale  teata  of  englnea  and  tranamlaalona .  The  program  provldea  for  dealgn,  fabrication,  and  teetlug  of  advanced  pro¬ 
pul  aion  and  tranamlaalon  ay at am a .  In  recent  yeara  the  need  for  lmprovamenta  in  technology  ha a  become  more  pronounced,  not 
only  In  the  arena  of  lncreaaed  performance,  but  alao  In  arena  of  coat,  reliability,  maintainability,  aafety,  and  eurvlvabl- 
Uty  In  hoatlle  envlronmenta .  Advanced  component  technology  from  Army  aeronautical  exploratory  development  and  other 
Government  and  lnduatry-aponaored  prog r ana  la  applied  to  advanced  gaa  generator a,  englnea,  and  drive  tralna  In  demonatratlon 
and  validation  teata.  Primary  emphaala  la  placed  on  preplanned  product  lmprovamenta  of  exlatlng  aircraft  and  on  thoae  areaa 
that  will  benefit  near-term  aircraft  development  programa.  D447:  Complete  engine  aubayetama  are  Integrated  and  teated 
under  the  Advanced  Technology  Demonatrator  Engine  (ATDE)  program.  Initiate  dealgn  and  fabrication  of  the  modern  technology 
engine  (MTE)  In  FY  1983.  DB72:  The  Helicopter  Advanced  Drive  Train  (HAD!)  program  provldea  the  ayatema  approach  for  a  mul- 

tidlaclpllnary  effort  and  placea  drive  train  technology  on  a  par  with  the  many  advance a  made  In  aircraft  turbine  englnea. 

G.  (U)  BELATED  ACTIVITIES:  Mutual  exchangee  of  Information  occur  with  the  United  Statea  Air  Force,  the  United  Statee 
Navy,  and  National  Aeronautlca  and  Space  Admlnlatratlon.  Agencies  are  advleed  of  program  progreaa  by  acmlannual  meeting*, 
an  Informal  Trl-Servlce  Coordination  Group,  and  vlalta  to  lnduatry.  Belated  Program  Elemente  are  6. 11. 02. A,  Air  Mobility; 

6. 22. 09. A,  Aeronautical  Technology;  and  i. 42. 06. A,  Blackhawk;  6. 22. 03. F,  Aeroapace  Propulalon;  6. 32. 16. F,  Advanced  Turbine 
Engine  Gaa  Generator;  6. 32. 02. F,  Advanced  Propulalon  Subayatema  Integration;  6. 32. 10. N,  Advanced  Aircraft  Propulalon. 

H.  (U)  HOBB  PEBFOBMED  BT:  Detroit  Dleael  All lion  Dlvlalon,  General  .Motors  Corporation,  Indiana polla ,  IN;  and  AVC0 
Lycoming  Dlvlalon,  8tratford,  CT.  The  program  la  the  reaponalblllty  of  the  Applied  Tachnology  Laboratory  of  the  US  Army 
Beaearch  and  Technology  Laboratorlea ,  US  Army  Aviation  Beaearch  and  Development  Conmand,  Fort  Euetie,  VA. 

I.  (U)  PBOCBAM  ACCOMPLISHMENTS  AND  FUTURE  PBOGBAMS: 

1.  (U)  FT  1981  and  Prior  Acconpllohnento:  Two  aucceaaful  efforta  that  have  oean  completed  were  the  1300  ehaft 
horsepower  Demonstrator  Engine  program  and  the  Small  Turbine  Advanced  Gaa  Generator  (SXAGG)  program.  The  1300  Demonstrator 
Engine  program  Identified  the  capabilities  and  limitations  of  an  engine  in  that  site  class  and  has  alnce  transitioned 
through  full  engineering  development  aa  the  T700  engine  for  the  Army's  UH-60A  BLACK  HANK  helicopter.  The  Navy  aelected  a 
derivative  of  the  T700  engine  for  uae  In  the  Light  Airborne  Multipurpose  System  (LAMPS)  tK  III  (SH-60B)  Seahavk  helicopter, 
and  another  derivative  will  be  used  In  the  Army  Advanced  Attack  Helicopter  (AH- 64  APACHE).  The  successful  STAGG  program 


UNCLASSIFIED 


UNCLASSIFIED 


Prograa  Element:  #6. 32. 01. A  Titles  Aircraft  Power  riant*  end  Propulsion 

DOD  Mlselon  Areal  >553  -  Engineering  Technology  (ATP)  Budget  Activity:  fZ  -  Advanced  technology  Development 

validated  elgnlflcant  engine  performance  improvement a  In  the  critical  gaa  generator  aectlon.  Technology  validated  under 
STAGG  ha a  been  Integrated  into  Air  Force  eecondary  power  systeas,  coaaerclal  helicopter* ,  and  ongoing  Aray  helicopter 
developaent  prograaa.  After  the  aucceaa  of  the  T700  engine  prograa.  It  waa  determined  that  the  greateat  laproveaent  for 
future  aircraft  ayateaa  can  beat  be  reallced  through  technology  verification  In  an  engine  of  approximately  800  ehaft 
ho rae power .  The  technology  deaonatrated  in  ehla  aucceaaful  prograa  provide*  the  baala  and  opportunity  to  aove  Into  an  engi¬ 
neering  development  prograa  for  future  application*  In  next-generation  helicopter*  aa  well  aa  product  laproveaenta  to  cur¬ 
rent  Inventory  aircraft.  Alao  under  thla  prograa  eleaent,  aeveral  new  mni/or  unique  approach**  to  helicopter  tranaalaalon 
deaigo  have  been  or  are  being  validated  through  experlaental  hardware  tearing.  Sob*  of  the  dealgna  and  approach**  which  are 
now  Incorporated  In  production  and/or  developaental  helicopter*  ares  (1)  uae  of  ZEA1  aagncalua  aa  a  tranaalaalon  homing 
aaterlal  In  civil  application*  and  in  the  Aray' a  UH-60A  Blackhauk  helicopter,  AH-6A  Advanced  Attack  Helicopter  (AAH),  CHA7D 
helicopter,  and  the  Havy'a  SH-60B  Seahawk  helicopter;  (2)  high- ape ed  aplral  bevel  geara  in  the  UH-60A  and  SH-60B  helicop¬ 
ter*;  and  (3)  cylindrical  roller  bearing  In  the  UH-60A  and  SB-60B  helicopter*.  During  FT  1978,  the  Advanced  Tranaalaelon 
Coaponent  prograa  reaulted  Ins  (1)  aanuf acturlng  of  high-contact  ratio  teat  gaara;  (2)  advanced  dealgn  thruat-carrylng 
cylindrical  roller  bearing  fabricated  end  teated  for  over  200  hour*;  (3)  dealgn  of  a  nod  If led  tapered  roller  bearing;  (A) 
coapleted  fabrication  of  aagnetic  aeala;  and  (5)  defined  beat  treatment  required  for  new  X-53  gear  aaterlal  contained  In 
the  800  ahaft  horaepower  Advanced  Technology  Deaonatrator  Engine  (AIDE)  prograa  with  the  two  related  contractor*,  AVCO 
Lycoming  and  Datrolt  Dleael  Alllaon.  The  dealgn,  fabrication,  coaponent  teatlng,  and  gaa  generator  teatlng  have  all  been 
eucceaefully  coapleted,  and  full-acale  engine  demonstration  teatlng  la  underway.  Horaepower  and  fuel  constant  Ion  goal* 
(reduction  of  specific  fuel  consumption  by  20  percent  and  Increase  In  specific  horsepower  of  25-35  percent)  have  been  suc¬ 
cessfully  deaonatrated.  Under  a  cofunded  prograa  with  the  Navy,  an  all-ceraalc  bearing  waa  Installed  In  a  JA02-CA-700 
engine  and  successfully  run  for  50  alnutea  without  lubrication,  with  bearing  teaperaturea  stabilising  at  575  degree*  F. 

M47s  During  FT  1981,  final  deaonstratlon  teatlng  of  the  two  800  ahaft  horsepower  Advanced  Technology  Deaonatrator  Engine* 
(ATM)  w a*  coapleted  and  final  drawings  and  reports  submitted.  Also,  contracts  were  awarded  for  follow-on  efforts  to  the 
800  ATDE  for  performance  testing  using  alternate/aynthetlc  fuels  and  the  evaluation  of  coaponent*  not  validated  In  basic 
prograa.  During  Ath  quarter  FT  1981,  a  finalised  aeaorandua  of  understand lng  (M0U)  with  the  Navy  for  a  jointly  developed 
5000  horaepower  modern  technology  (fuel  efficient)  engine  prograa  was  officially  signed.  DB72s  Initiated  prograa  on  trans¬ 
mission  Input  nodule  design  for  the  AH-6A  APACHE  asid  UH-60  BLACKHAWK  aircraft  for  an  advanced  lightweight  drive  aystea. 

2.  (U)  FT  1982-FT  198A  Planned  Programs  DAA7 :  Continue  work  on  600  ahaft  horsepower  Advanced  Technology  Deaonatrator 

Engine  (ATDE)  follow-on  prograa.  Determine  the  capability  of  the  engine  to  perform  using  alternate/ synthetic  fuel. 

Continue  validation  teatlng  of  critical  coaponent*.  Initiate  procurement  for  long-leadtlae  hardware  for  use  in  the 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  >6.32.01 .A  Title:  Aircraft  Power  Plants  end  Propulsion 

DOD  Ml**lon  Areal  >^S3  -  Engineering  Technology  (ATP)  Budget  Activity:  -  Advanced  technology  Development 

Prototype  Preliminary  Plight  Bating  (PPPKT)  program.  Complete  definition  of  requirement!  for  the  5000  ehaft  horae power 
Modern  Technology  Engine  (MTE)  program.  Final Ire  with  the  Davy  a  detailed  Memorandum  of  Agreement  (MQA)  for  a  Joint  MTE 
program.  DB72:  Initiate  large  tranaalaelon  technology  prograa  jointly  with  Defenee  Advanced  Beeearch  Project!  Agency 
(DABPA)  to  evaluate  large  tranaalaelon  component a  utlllilng  aaaeta  In  exlatence  from  heavy-lift  helicopter  (HLH)  Program. 
Complete  dealgn  of  hlgh-ape ed  tranaalaelon  Input  module  for  the  APACHE  and  BLACKHAWK  and  aelect  final  configuration. 

Concept!  to  be  conaiderad  are  advanced  gear  deelgna,  hlgh-apeed  clutchea,  llghtwelght/high-etrength  houalng,  and  high 
hot-hardware  materlala  and  bearing!  calculated  to  reduce  ayatem  weight  and  coat.  For  FT  1963:  DA47  Award  contract!  for 
the  prototype  Preliminary  Flight  Bating  (PPFBT)  program  for  the  Advanced  Technology  Demonatrator  Engine  (ATDE).  Initiate 
contract!  on  thermally  controlled  ehroude  and  cooled  radial  turbine.  The  flight  rating  prograa  for  the  800  ATDE  will  pro¬ 
cure  euffident  hardware  to  permit  completion  of  all  component  and  engine  teatlng  required  for  experimental  flight  releaae 
and  will  conduct  all  required  analyaea  and  demonatratlona  for  componenta  and  englnee.  All  hardware  dealgna  will  Incorporate 
Improved  feature!  dealgned  during  the  baalc  ATDE  prograa  and  the  follow-on  effort  aa  well  aa  thoee  Improvements  defined  aa  a 
reault  of  the  detailed  analyala  required  for  flight  rating.  Also  planned  are  award  of  contract!  for  the  5000  ahaft 
horae power  Modern  Technology  Engine  (MBS)  program  and  Initiate  component  dealgn  and  hardware  fabrication.  The  thermally 
controlled  ahroud  effort  will  include  completion  of  dealgn,  analyala,  and  Initiation  of  hardware  fabrlcatloi  .  The  cooled 
radial  turbine  effort  will  eonalet  of  contract  award  and  initiation  of  component  dealgn  for  aubaequent  inclusion  In  gas  gen¬ 
erator/engine  test  environments .  In  the  5000  MTE  program,  component  dealgn  and  fabrication  will  be  completed  and  component 
teatlng  will  be  initiated.  DB72:  The  dealgna  completed  in  FT  1982  will  be  evaluated,  and  the  beat  dealgn  for  the  hardware 
fabrication  and  teat  phase  will  be  selected.  Long- lead time  materials  and  other  hardware  for  light  drive  ayatem  will  be 
ordered.  Initiate  manufacturing  drawings  and  begin  fabrication  of  hardware. 

3.  (0)  Program  to  Completion:  This  la  a  continuing  prograa. 


UNCLASSIFIED 
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FT  1983  BDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  ID447  Title:  Demonstration  Engl nee 

Progrea  Element:  #6. 32. 01. A  Title:  Alrcreft  Power  Plants  end  Propulsion 

DOD  Hleelon  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  fi  -  Advanced  Technology  Developaent 

A.  (U)  DETAILED  BACKOtOUND  AMD  DESCRIPTION:  The  objective  of  thla  project  la  to  evaluate  and  demonstrate  the  technology 
integration  and  widespread  potential  of  advanced  technology  propulalon  coaponenta  through  Integration  of  advanced  coaponenta 
and  full-acale  developaental  teata  of  propulalon  ayateaa.  Primary  eaphaala  la  placed  on  Preplanned  Product  Iaproveaenta 
(P3I)  of  exlatlng  aircraft  and  on  thoae  areaa  that  will  benefit  near-term  aircraft  developaent  programs.  Currently,  com¬ 
plete  engine  subsystems  are  Integrated  and  are  being  teated  under  the  Advanced  Technology  Deaonatrator  Engine  (ATDE)  pro- 
graa.  Design  and  Initial  fabrication  of  the  fuel-efficient  Modern  Technology  Engine  (MTE)  will  begin  in  FT  1983.  The  MTE 
la  a  5000  shaft  horsepower  engine  that  can  replace  the  current  engines  on  the  CH-A7D  Chinook  Helicopter  in  the  1990  tlme- 
fraae,  providing  a  potential  for  28-percent  reduction  in  fuel  consuaptlon  and  43-percent  increase  in  range  or  payload.  The 
Deaonatrator  Engines  prograa  provides  for  design,  fabrication,  and  testing  of  advanced  propulsion  systems.  In  recent  years 
the  need  for  Iaproveaenta  In  technology  has  becoae  more  pronounced,  not  only  In  the  areaa  of  Increased  engine  performance 
and  reduced  weight,  but  also  In  areas  of  reduced  fuel  consuaptlon  and  cost,  and  Increased  reliability,  maintainability, 
safety,  and  aurvlvablllty  In  hostile  environments.  Advanced  component  technology  froa  Any  aeronautical  exploratory 
developaent  and  other  Governaent  and  Industry-sponsored  prograas  is  applied  to  advanced  gaa  generators  and  engines  In  demon¬ 
stration  and  validation  teata. 

B.  (0)  A ELATED  ACTIVITIES:  Exchange  of  Information  occurs  with  the  United  States  Air  Force,  the  United  States  Navy,  and 
National  Aeronautics  end  Space  Administration.  Agencies  are  advised  of  prograa  progress  by  semiannual  meetings,  an  Informal 
Trl-Servlce  Coordination  Croup,  and  various  visits  to  Industry.  Belated  Prograa  Eleaenta  are  6. 11. 02. A,  Air  Nobility; 

6.22. 09. A,  Aeronautical  Technology;  6. 42. 16. A,  Propulalon  systems;  6. 42. 06. A,  BLACK  HAHK;  6. 22. 03. F,  Aerospace  Propulsion; 

6. 32. 16. F,  Advanced  Turbine  Engine  Gaa  Generator;  6. 32. 02. F,  Advanced  Propulsion  Subsystems  Integration;  and  6.32. 10. N, 
Advanced  Aircraft  Propulsion. 

C.  (U)  WOBK  PERFORMED  BY;  The  current  contractual  efforts  under  this  prograa  element  are  performed  by  Detroit  Diesel 
Allison  Division,  General  Motors  Corporation,  Indianapolis,  IN;  and  AVC0  Lycoming  Division,  Stratford,  CT.  The  overall  pro¬ 
graa  la  the  responsibility  of  the  Applied  Technology  LAboretory  of  the  US  Army  lesearch  and  Technology  Laboratories,  US  Army 
Aviation  lesearch  and  Developaent  Command,  Ft.  Euatls,  VA. 
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Project:  #D447  Title:  Demonstration  Engines 

Program  Element:  #6. 32. 01. A  Title:  Aircraft  Power  Plante  and  Propulsion 

D00  Mission  Areal  >553  -  Engineering  Technology  (ATP)  Budget  Activity:  II  -  Advanced  Technology  Development 

D.  (U)  PROGRAM  ACCOM PLISjUEWTS  AMD  FUTURE  PROGRAMS: 


1.  (U)  FT  1981  and  Prior  Accomplishments:  Two  successful  efforts  of  this  project  were  the  1500  shaft  horsepower 

Demonstrator  Engine  prog raw  and  the  ball  Turbine  Advanced  Css  Generator  (STAGG)  prog raw.  The  1500  Dewonstrator  Engine  pro¬ 
gram  Identified  the  capabilities  and  limitations  of  an  engine  In  that  site  class  and  has  since  transitioned  through  full 
engineering  development  as  the  T700  engine  for  the  Army's  UH-60A  BLACK  HAWK  Helicopter.  During  1977,  the  Havy  selected  a 
derivative  of  the  T700  engine  for  use  In  the  Light  Airborne  Multipurpose  System  (LAMPS)  MK  III  (SH-60B)  Seahawk  Helicopter. 
Another  derivative,  the  T701,  will  be  used  In  the  Advanced  Attack  Helicopter  (AH-64  APACHE).  The  earlier  STAGG  program  was 
successful  In  validating  significant  engine  performance  Improvements  for  the  T700's  critical  gas  generator  section. 
Technology  validated  under  STACC  has  also  been  Integrated  Into  Air  Force  secondary  power  systems,  numerous  commercial  heli¬ 
copters,  and  ongoing  Army  helicopter  development  programs.  After  the  success  of  the  T700  Engine  Program,  It  became  evident 
that  the  greatest  Improvement  for  future  aircraft  systems  would  be  realized  through  technology  verification  In  an  engine  of 
approximately  800  shaft  horsepower.  The  technology  demonstrated  under  this  successful  program  provides  the  basis  and  oppor¬ 
tunity  to  move  Into  an  engineering  development  program  for  future  applications  In  next-generation  helicopters  as  well  as 
product  Improvements  to  current  Inventory  aircraft.  By  FY  1981,  the  design,  fabrication,  component  testing,  and  gas  genera¬ 
tor  testing  had  all  been  successfully  completed,  and  full-scale  engine  demonstration  testing  Is  underway.  Horsepower  and 
fuel  consumption  goals  (reduction  of  specific  fuel  consumption  by  20  percent  and  Increase  In  specific  horsepower  of  25-35 

percent)  have  all  been  demonstrated .  Under  a  cofunded  program  with  the  Navy,  an  all-ceramic  bearing  was  Installed  In  one  of 

the  prototype  engines  and  successfully  run  for  50  minutes  without  lubrication,  with  bearing  temperatures  stabilizing  at  575 
degrees  F.  Final  demonstration  testing  of  the  two  800  shaft  horsepower  Advanced  Technology  Demonstrator  Engines  (ATDC)  was 
completed  In  FY  1981.  Two  contracts  were  awarded  In  FY  1981  for  follov-on  efforts  to  the  ATDE  for  performance  testily  using 
alternate/synthetic  fuels.  A  further  evaluation  of  components  not  validated  In  the  basic  program  will  also  be  performed. 
During  4q  FY  1981  a  Memorandum  of  Understanding  (MOU)  with  the  Navy  for  the  jointly  developed  5000-horsepower 
modern- techno logy  (fuel-efficient)  engine  (HTE)  program  was  agreed  to  and  signed  by  both  the  Army  and  Navy.  One  of  the  , 
greatest  Improvements  In  aircraft  performance,  payload,  endurance,  cabablllty,  availability,  and  empty  weight  can  be 

achieved  by  fuel-efflcient/lightwelght  engines.  The  objective  for  the  MTE  is  to  demonstrate  2 0-40- percent  reduction  in  spe¬ 

cific  fuel  consumption  tdilch  translates  into  a  20-35-percent  reduction  In  mission  fuel  or  a  40-50-percent  Increase  In  air¬ 
craft  range  for  the  same  mission  fuel.  The  reduction  In  size  and  weight  also  means  a  reduction  In  critical  materials. 


V. 
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Project:  >D447  Title:  Demonstration  Engines 

Prograa  Element:  #6. 32. 01. A  Title:  Aircraft  Power  Plante  and  Propulsion 

BOD  Mission  Areal  >S53  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

2.  (U)  FY  1982-FY  1984  Prog ran:  Work  will  continue  on  the  800  shaft  horsepower  Advanced  Technology  Deaonstrator 
Engine  (ATDE)  follow-on  prograa  with  final  drawings  and  reports  submitted  by  contractors.  A  determination  will  be  made  as 
to  the  capability  of  the  engine  to  perform  using  alternate/ synthetic  fuel  with  continued  validation  testing  of  critical  com¬ 
ponents.  Procurement  will  be  Initiated  for  long-leadtime  hardware  for  use  in  the  ATDE  Prototype  Preliminary  Flight  Rating 
(PPFRI)  program.  The  integration  of  advanced  high-efficiency  components  in  an  engine  one-half  the  power  and  size  of  the 
T700  provides  a  strong  technology  base  for  small  signif icantly  reduced  fuel  consumption  simple  cycle  engines  with  Integrated 
digital  controls  and  particle  separators.  The  next  generation  of  Army  helicopters  will  require  this  technology  for  improved 
speed?  range  and  payload  to  better  perform  its  required  missions,  farther,  definition  of  requirements  .for  the  5000  Modern 
Technology  Engine  (MTE)  program  will  continue.  For  FY  1983  specific  contracts  will  be  awarded  for  the  Prototype  Preliminary 
Flight  Rating  (PPFRT)  program  for  the  Advanced  Technology  Demonstrator  Engine  (ATDE).  The  flight  rating  program  for  the  800 
ATDE  will  procure  sufficient  hardware  to  permit  all  components  and  engine  testing  required  for  experimental  flight  release 
and  will  conduct  full  analyses  demonstrations  of  components  and  engines.  All  hardware  dealgns  will  Incorporate  improved 
features  defined  during  the  basic  ATDE  prograa  and  the  follow-on  effort  as  well  as  the  improvements  defined  as  a  result  of 
the  detailed  analysis  required  for  flight  rating.  Also  planned  are  award  of  contracts  for  the  5000  Modern  Technology 
(fuel-efficient)  Engine  (MTE)  program  with  initiation  of  component  design  and  hardware  fabrication.  for  FT  1984  the  800 
shaft  horsepower  ATDE  flight  rating  prograa  will  continue  with  concurrent  5000-horsepower  KTE  component,  gas  generstor  and 
full  engine  testing. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  prograa. 
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Project:  #D447  Title:  Deaonatration  Engines 

Prograa  Eleaent:  #6. 32.01. A  Title:  Aircraft  Power  Plante  end  Propulsion 

DOD  Hlsalon  Areal  TT57  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Developaent 

4.  (U)  Major  Ml lea tones: 


Current 

Milestone  Dates 

Major  Milestones 

Milestone  Dates 

Shown  in  FT 

1982  Subalsalon 

Start  Modern  Technology 
(Full-Efficient) 

Engine  (HTE). 

IQ  FY 

1983 

N/A 

Deaonatration  Coapleted 

20  FY 

1986 

N/A 

Engr  Developaent  Start 
Prellalnary  Flight  Rating 

IQ  FY 

1987 

N/A 

Test 

4Q  FY 

1988 

N/A 

Military  Qualification  Test 

4Q  FY 

1990 

N/A 

First  Production  Engine 

4Q  FY 

1991 

N/A 

5.  (U) 

Resources  ($  in  thousands): 

Total 

FY  1981 

FT  1982 

FY  1983 

FT  1984 

Additional 

Eat las ted 

Actual 

Estlaate 

Estlaate 

Estiaa te 

to  Coapletlon  Cost 

ROTE 

Funds 

(current  requlreaents)  3868 

2146 

7355 

31399 

Continuing 

Not  Applicable 

Fbnds 

(as  shown  in  FY  1982 

subalsalon)  4018 

21S1 

25099 

N/A 

Continuing 

Not  Applicable 

The  FT  1981  decreased  funding  reflects  Internal  Amy  reprograalng  to  higher  priority  A  nay  progress.  The  FI  1982  decrease 
reflects  changes  in  inflation  indices  and  adjustsenta  for  civilian  pay  Increases.  The  FT  1983  decrease  reflects  a  signifi¬ 
cant  reduction  in  effort  again  due  to  restructuring  of  the  Modern  Technology  Engine  prograai  to  coaply  with  reprograalng  for 
higher  priority  Amy  prograas. 
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Program  Element:  #  6. 32 .06. A  Title:  Aircraft  Weapons 

DOD  Mission  Area:  TO  -  Engineering  Technology  (ATP)  Budget  Activity:  H  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

PY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

1941 

497 

5581 

16253 

Continuing 

Not  Applicable 

D043 

Aircraft  Weapons  Fire  Control 

1941 

0 

5157 

13553 

Continuing 

Not  Applicable 

D044 

Aircraft  Gun-Type  Weapons 

0 

497 

200 

1090 

Continuing 

Not  Applicable 

D318 

Air  Self-Defense  Systems 

0 

0 

224 

1610 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OR  ELEMENT  AND  MISSION  NEED:  This  program  supports  the  advsnced  development  and  testing  of  new 

aircraft  weapon  subsystems  to  improve  the  capability  of  aircraft  weapon  systems  under  conditions  of  day/nlght  and  adverse 

weather.  New  concepts  in  target  acquisition  and  fire  control  will  be  developed  to  aatlsfy  the  need  for  improved  system 
accuracy,  reduced  aircraft  exposure  during  target  acquisition  and  engagement,  terminal  effects,  airframe  compatibility,  and 
overall  system  reliability.  Program  objectives  will  be  accomplished  through  the  design,  fabrication,  and  testing  of 
advanced  development  fire  control  devices  for  slrcraft  weapon  systems  on  attack  and  scout-type  helicopters.  The  approach  is 
to  ronslder  the  several  factors  that  make  first-round  hits  difficult;  t.e.,  a  wide  variety  of  weapons  with  their  corre¬ 
sponding  variations  in  ballistics,  operation  at  long  range  and  low  altitude,  and  adverse  visibility  environments  such  as 
nlght/bad  weather/vegetstlon/background  clutter. 

C.  (U)  BASIS  POR  PY  1983  RDTE  REQUEST:  Continue  into  the  third  fiscal  year,  the  competitive  design  and  fabrication  of  an 

advanced  development  model  adverse  envlroment  tsrget  acquisition  and  fire  control  system.  Integration  design  of  the 

pod-mounted  radar  with  other  current  on-board  electro-optic  sensors  will  be  flight  tested  on  an  experimental  helicopter. 
Initiate  the  development  of  a  Helicopter  Automatic  Targeting  System  (HATS)  that  will  automatically  acquire  targets  and 
hand-off  to  a  missile  seeker  when  used  in  conjunction  with  electro-optical  rasote  view  systems.  Initiate  s  program  to 
incorporate  an  active  recoil  mechanism  for  current  helicopter  turreted  cannons  in  order  to  achieve  substantial  reductions  in 
cannon  recoil  forces  and  vibrations  induced  into  the  airframe. 
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Program  Element:  # 

6. 32. 06. A 

Title:  Aircraft  Weapons 

DOD  Mission  Ares: 

#553  -  Engineering  Technology  (ATD) 

Budget  Activity:  #2  -  Advanced  Technology  Developaent 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($ 

In  thousands) 

Total 

Additional 

Estimated 

FT  1981 

FT  1982 

FT  1983 

To  completion 

Cost 

ROTE 

Funds  (current 

requirement)  1941 

497 

5581 

Continuing 

Not  Appllcsble 

Funds  (ss  shown  In  FT  1982 

submission) 

2516 

10312 

24790 

Continuing 

Not  Applicable 

The  FT  1981  decrease  la  due  to  Congressional  action  directing  the  Army  to  consider  future  Mast-Mounted  Sight  Development 
under  the  Amy  Helicopter  Improvement  Program  (AHIP).  The  PY  1982  decrease  Is  s  result  of  direct  Congressional  action 
deleting  funds  In  Project  0043.  The  FT  1983  decrease  reflects  reprograming  to  higher  priority  Army  requirements. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  applicable. 
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Program  Element:  I  >.3i.Ot,A  Title:  Aircraft  Weapons 

DOD  Mission  Area:  <55$  *•  Engineering  Technology  (ATP)  Budget  Activity:  f2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  Hie  objective  of  thle  program  la  to  continue  advanced  development  of  airborne 
weapon  subsystems  for  future  uae  In  hellcoptera.  Proven  concepta  from  exploratory  development  of  new  or  Improved  aircraft 
weapon  eubeysteaa  are  evaluated  and  directed  towarda  general  aircraft  uae  and  towarda  epeclflc  aircraft  application.  The 
primary  efforta  for  thla  program  are  to  dealgn,  fabricate,  teat,  and  evaluate  breadboard  and  braeaboard  modela  and  prototype 
hardware  of  airborne  weapona  and  aaaoclated  equipment  for  uae  In  the  hellcoptera.  The  approach  la  to  conaider  the  aeveral 
factora  that  make  flrat-round  hlta  difficult;  l.e..  Increased  performance,  a  wide  variety  of  weapona  with  their  corre- 

a ponding  varlatlona  In  balllatlca,  operation  at  long  range  and  low  altitude,  and  adverae  visibility  environments  auch  aa 
nlght/bad  weather/ vegetation/background  clutter.  The  components  and  system  efforts  of  thla  project  conaider  operatlone 
under  these  conditions.  The  types  of  fire  control  hardware  being  developed  will  Include,  but  not  be  limited  to,  computers; 
paaslve  and  active  automatic  trackers;  meat-mounted  sight  ayatens;  acoustic  sensors;  fiber  optic  guided  missiles;  night, 
adverse  environment,  all-weather  acquisition  and  targeting  systems;  radar,  forward-looking  Infrared  (FLIR)  and  stabilisation 
eystama.  Foreign  state-of-the-art  trends  and  potential  threats  to  present  and  future  meterlel  or  systems  are  being  consid¬ 
ered. 

G.  (U)  FBATED  ACTIVITIES:  Project  personnel  maintain  close  liaison  with  other  military  services  and  with  Industry  to 
avoid  duplication  of  effort.  The  A ray  participates  In  the  Department  of  Defense  Trl-Servlce  Joint  Technical  Coordinating 
Group  for  Munitions  Development.  Army  personnel  working  within  this  program  participate  In  the  North  Atlantic  Treaty 
Organisation  Air  Arameent  Working  Party  and  the  Air  Standardization  Coordinating  Committee,  Working  Party  20.  These  groupa 
and  working  parties  provide  a  medium  for  exchange  of  technical  Information  and  determination  for  Joint  use  and  stand¬ 
ardisation  of  airborne  weaponlsatlon  Items.  An  Army  representative  serves  on  the  Air  Munitions  Requirements  and  Development 
committee  (AMRAD),  an  organisation  within  the  Office  of  the  Secretary  of  Defense.  One  function  of  this  committee  la  the 
establlshawnt  of  Joint-service  requirements  and  development  of  air  munitions.  Related  exploratory  development  Is  conducted 
under  Program  Element  6. 22. 01. A,  Aircraft  Weapons  Technology,  and  engineering  development  under  Program  Element  (.42. 02. A, 
Aircraft  Weapons. 

H.  (U)  WORK  PERFORMED  BT:  Contractors  are  Westlnghouse  Corp,  Baltimore,  MD,  Martin  Marietta,  Orlando,  PL,  Bughea 
Helicopters,  Oliver,  £a,  laTl  Helicopter  Company,  Fort  Worth,  TX,  Rockwell  International,  Columbus,  OH.  In-house:  US  Army 
Aviation  Research  and  Development  Command,  St.  Louis,  MO,  US  Army  Armament  Research  and  Development  Command,  Dover,  NJ,  US 
Army  Mlsalle  Command,  Huntsville,  AL,  US  Army  Test  and  Evaluation  Command,  Aberdeen  Proving  Cround,  MD,  US  Army  Electronics 
Research  and  Development  Command,  Fort  Mormouth,  NJ. 
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Program  E  lament:  *  6.32. 06. A  Title:  Alrcteft  Weapons 

000  Mladon  Area:  fii 3  -  Engineering  Technology  (ATP)  Budget  Activity:  >2  -  Advanced  Technology  Development 

I.  (0)  PEOCKAH  ACCOM  PLISIMEHTS  A  HD  FPTOKE  PROGRAMS : 

1*  (0)  PT  IB81  and  Frlat  Accomplishment*:  Work  per fo reed  with  the  goal  of  laproved  target  acquisition  haa  covered 

technological  areaa  Including  electro-optica.  Infrared,  nllllaeter  wave  radar,  and  laproved  stabilization.  Specific  efforta 
Include  the  developaent  and  flight  teatlng  of  airborne  laaer  rangefinder*  (both  gallua  araenlde  and  neogynium  yag)  aa  well 
aa  aovlng  target  Indicator  radars.  Infrared  technology  haa  been  evaluated  for  weapon  alghtlng  ayateaa  at  low-light  level* 
and  under  adverae  weather  conditions.  Autonatlc  target  tracking  from  an  airborne  platform  waa  demonstrated  using  a 
special-purpose  electronic  processing  unit  operating  from  television  and  Forward  Looking  Infrared  (FLIR)-type  video  format* 
obtained  from  remote  alghtlng  systems.  The  feasibility  of  hellborne  antlradlatlon  mlaallea  and  use  of  aemlactlve  lasers  for 
guidance  of  point  target  weapons  waa  demonstrated.  Shallow  Cone-Shaped  Charge  (SCSC)  technology  for  high-energy, 
dual-purpose  rounds  waa  developed  and  la  being  Incorporated  Into  ammunition  development  programs.  With  respect  to  weapon 
•yatem  Integration  problems,  specifications  for  external  stores  suspension  equipment  for  Army  aircraft  were  evaluated  and 
are  currently  being  uaed  for  the  AH-1S  and  Advanced  Attack  Helicopter  (AAH)  systems.  Fire  control  computers  were  evaluated 
on  the  Multiweapon  Fire  Control  Testbed  and  specification  Input  prepared  for  the  AH-1S  and  the  AAH  fire  control  systems.  To 
•••1st  the  AH-1S  program,  the  feasibility  of  an  integrated  laser  rangefinder  with  Input  to  the  rocket  fire  control  subsystem 
waa  demonstrated  on  the  M-65  sight,  and  this  hardware  la  now  being  Incorporated  Into  the  AH-1S.  In  the  area  of  recoil 
attenuation,  a  modified  20mm  turret  with  a  flight-qualified  hydraulic  constant  recoil  mechanism  was  Integrated  and  flight 
tested.  A  breadboard  model  of  a  mount  for  the  developaent  of  a  hlgh-lapulse  recoil  attenuation  device  was  completed  and 
tested.  Based  on  the  data  obtained  from  medium- Impulse  recoil  tests,  a  detailed  mathematical  model  of  the  recoil  mechanism 
waa  progrMed  to  simulate  burst  firings.  Data  fro®  this  simulation  were  uaed  to  design  a  recoil  mechanism  that  will  be 
applicable  to  current  attack  helicopters  and  to  compare  present  recoil  mechanism  fcrces  with  mechanism  forces  of  a  new 
hydraulic  constant  recoil  concept.  To  assist  In  the  area  of  reducing  detectability  of  a  helicopter,  and  hence  Increasing 
survivability,  fabrication  and  flight  testing  of  a  mast-mounted  sight  feasibility  demonstrator  were  Initiated.  A  contract 
was  awarded  to  Bell  Helicopter  for  the  design  and  fabrication  of  a  nonrotating  platform  for  a  feasibility  demonstration  of 
the  Mast-Mounted  Sight  on  the  0H-5BC  helicopter.  Selection  of  contractors  (Martin  Marietta  and  Westlnghouae)  for  the 
development  of  an  adverae  environment  target  acquisition  and  fire  control  system  was  accomplished.  This  system  will  be  esps- 
ble  of  performing  the  following  functions:  furnish  fire  control  data  for  missiles,  guns,  and  rockets;  detect  vehicles  and 
air  defense  systems,  moving  and  stationary;  determine  position  of  targets;  classify  and  prioritize  targets;  ground  napping; 
and  provide  Information  for  navigation  update.  An  in-house  effort  was  initiated  to  develop  requirements  and  a  request  for 
quotations  (BFQ)  to  Industry  to  develop  a  helicopter  automatic  targeting  system  which  will  function  with  electro-optic 
devices  to  automatically  detect,  classify,  and  prioritize  targets  in  the  area  of  search. 
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2.  (U)  FT  1982-ET  118*  PlAnned  Program  Design  of  helicopter  sdverse  weather  fire  control  radar  prototypes  will  be 
continued;  tower  test  of  each  system  will  be  conducted,  and  aircraft  integration  of  these  systeae  will  be  Initiated.  These 
prototypes  will  be  capable  of  perfomlng  the  following  functions:  furnish  fire  control  data  for  alsalles,  guns,  and 
rockets;  detect  vehicles  and  air  defense  ayateas,  moving  and  stationary;  deteralne  position  of  targets;  classify  and  priori¬ 
tize  targets;  ground  napping;  and  to  provide  lnfotaatlon  for  navigation  update.  Critical  radar  components  will  ba  fabri¬ 
cated  and  tested,  design  of  the  systea  will  be  finalized,  and  long-lead  hardware  procured  by  coapetlng  contractors.  Efforts 
In  automatic  target  cueing,  thrust  of  which  la  to  decrease  aircraft  exposure  and  crew  workload  by  providing  automatic  target 
cueing  and  automatic  on-board  target  handoff,  will  continue  by  applying  this  capability  to  systems  with  Infrared  and  televi¬ 
sion  sensors.  Competitive  contracts  will  be  awarded  for  developawnt  of  a  helicopter  automatic  targeting  system  (HATS)  for 
eventual  flight  tests  In  the  YAH-64  helicopter.  Development  of  an  acoustic  senaor  system  that  has  potential  for  detecting, 
tracking,  and  classifying  threat  vehicles  baaed  on  sound  characteristics  without  requiring  llne-of-elght  contact  with  the 
target  will  be  Initiated.  A  program  will  be  Initiated  to  Incorporate  an  active  recoil  mechanism  Into  the  AH- IS  cannon  tur¬ 
ret  In  order  to  achieve  substantial  reductions  In  cannon  recoil  forces  and  vibrations  Induced  into  the  airframe.  This  will 
permit  use  of  higher  Impulse  ammunition  and/or  an  Increase  in  the  rate  of  fire  for  the  cannon  In  order  to  enhance  the  air¬ 
craft's  air  self-defense  capability.  The  system  will  Improve  cannon  accuracy,  acquisition  aystam  performance  through  redu¬ 
ced  vibration,  and  aircraft  stability  through  reduced  forces  during  firing  sequence. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  IDQ43  Title:  Aircraft  Weapons  Fire  Control 

Prograa  Element :  #6. 32. 06. A  Title:  Aircraft  WeapoTTs 

DOD  Hlesion  Areal  ?53ji  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Developaent 

A.  (U)  DETAILED  BACKQUHJND  AND  DESCRIPTION:  This  prograa  la  needed  for  the  advanced  developaent  and  testing  of  new  air¬ 
craft  fire  control  subsystems  to  laprove  ttie  capability  of  aircraft  under  conditions  of  day/nlght  adverse  weather  and  lim¬ 
ited  visibility.  Currently  planned  and  available  systems  other  than  the  AH-64  TADS/PNVS  do  not  have  adverse  visibility 
capability  and  are  Halted  in  range.  New  concepts  in  target  acquisition  and  fire  control  will  be  developed  to  laprove  ays- 
tea  accuracy,  terminal  effects,  alrfraae  compatibility ,  and  overall  syatea  reliability.  Prograa  objective  will  be  accom¬ 
plished  through  the  design,  fabrication,  and  testing  of  advanced  developaent  experimental  hardware  of  fire  control  devices 
for  aircraft  weapon  systeaa  on  attack  and  scout-type  helicopters.  The  approach  Is  to  consider  the  several  factors  that  aake 
first-round  hits  difficult  (l.e.,  operation  at  long  range  and  low  altitude  and  adverse  visibility  envlronae-ts  such  as 
nlght/bad  weather/vegetation/background  clutter)  and  to  develop  experiaental  systems  to  overcoae  these  facte rs.  The  types 
of  fire  control  hardware  being  developed  will  Include,  but  not  be  Halted  to:  computers;  passive  and  active  automatic 
trackers;  aust-mounted  sight  systems,  acoustic  sensors;  fiber  optic  guided  missiles;  all-weather  acquisition  and  targeting 
systems;  radsr,  and  stabilisation  systeas.  Foreign  state-of-the-art  trends  and  potential  threats  to  present  and  future 
materiel  or  systems  are  being  considered. 

B.  (U)  RELATED  ACTIVITIES:  Project  personnel  maintain  close  liaison  with  other  services  and  with  Industry  to  avoid  dupli¬ 
cation  of  effort,  the  Army  participates  In  the  Department  of  Defense  Tri-Service  Joint  Technical  Coordinating  Croup  for 
Ikinltlons  Developaent.  Army  personnel  working  within  this  prograa  participate  In  the  North  Atlantic  Treaty  Organisation  Air 
Aim  ament  Working  Party  and  the  Air  Standardisation  Coordinating  Committee,  Working  Party  20.  These  groups  and  working  par¬ 
ties  provide  a  medium  for  exchange  of  technical  information  and  determination  for  Joint  use  and  standardisation  of  airborne 
weaponlsatlon  items.  An  Army  representative  serves  on  the  Air  Munitions  Requirements  and  Developaent  committee  (AMARD),  an 
organisation  within  the  Office  of  the  Secretary  of  Defense.  One  function  of  this  committee  Is  the  establlshaent  of  Joint 
service  requirements  and  developaent  of  air  aunitlons.  Related  exploratory  developaent  Is  conducted  under  Prograa  Element 
#6. 22. 02. A,  Aircraft  Weapons  Technology,  and  engineering  developaent  under  Prograa  Element  #6. 42. 02. A,  Aircraft  Weapons. 

C.  (U)  WORK  PERFORMED  BY:  Contractors  are:  Westlnghouae  Corporation,  Baltimore,  MD;  Martin  Marietta,  Orlando,  FL;  Bell 
Helicopter  Company,  Ft.  Worth,  TX;  Hughes  Helicopter  Company,  Culver  City,  CA:  Rockwell  International,  Columbus,  OH. 
In-house:  US  Army  Aviation  Reaearch  and  Development  Coasmnd ,  St.  Inula ,  NO;  US  Army  Armament  Research  and  Developsmnt 
Command ,  Dover,  NJ;  US  Army  Missile  Co amend,  Huntsville,  AL;  US  Army  Test  and  Evaluation  Command,  Aberdeen  Proving  Ground, 
MD;  US  Army  Electronics  Research  and  Developaent  Command,  Ft.  Monmouth,  NJ. 
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Project:  >0043  Title:  Aircraft  Weapon!  Fire  Control 

Program  Element:  #6. 32.06. A  Title:  Alrcreft  Weapons 

OOP  Hlaelon  Areal  Hj3  -Engineering  Technology  (ATP)  Budget  Activity:  12-  Advanced  Technology  Development 

D.  (U)  PROCRAH  ACCOMPLI SmEWTS  AMD  FUTURE  PROCRAMS: 

1*  (U)  PY  1981  and  Prior  Accomplishments:  Work  performed  with  the  goal  of  laproved  target  acqulaltlon  hea  covered 

technology  areae  Including  electro-optica,  Infrared,  allllneter  wave  radar,  and  laproved  atabilltatlon.  Specific  efforta 
Include  the  developaent  and  flight  tearing  of  airborne  laaer  rangef Indira  (both  gallua  araenlde  and  neodynlua  yag)  aa  well 
aa  aovlng  target  Indicator  radara.  Infrared  technology  has  been  evaluated  for  weapon  sighting  syateas  at  low-light  levels 
and  under  adverse  weather  conditions.  Autonatic  target  tracking  f roa  an  airborne  platfora  waa  denonetrated  using  a 
special-purpose  electronic  processing  unit  operating  with  television  and  Forward  looking  Infrared  (FLIR)-type  video  foraate 
obtained  from  remote  sighting  ayeteas.  The  feasibility  of  hellborne  antlradlat Ion  alsallea  and  use  of  sealactlve  lasers  for 
guidance  of  point  target  weapons  was  demonstrated.  Current  prograaa  are  underway  to  further  develop  and  field  this  technol¬ 
ogy.  Airborne  ccaputers  were  evaluated  on  the  ikiltlweapon  Fire  Control  testbed  and  specification  Input  prepared  for  the 
AH-1S  and  the  Advanced  Attack  Helicopter  fire  control  ayeteas.  To  assist  the  AH-1S  helicopter  progrsa,  the  feasibility  of 
an  Integrated  laaer  rangefinder  with  Input  to  the  rocket  fire  control  subsyetaa  waa  demonstrated  on  the  M-65  sight,  and  this 
hardware  Is  now  being  Incorporated  In  the  AH-1S.  Hardware  has  been  developed  and  flight  tested  to  evaluate  close  loop  fire 
control  systeas  concepts.  Results  have  Indicated  that  refinements  are  required  to  make  significant  laproveaenta  In  systea 
perforaance.  To  assist  in  reducing  detectability  of  helicopter,  and  hence  Increase  survivability,  fabrication  and  flight 
testing  of  a  aast-aounted  sight  feasibility  demonstrator  were  conducted.  Under  Army  contract.  Bell  Helicopter  designed  and 
fabricated  a  nonrotating  platform  for  feasibility  demonstration  of  a  aast-aounted  sight  on  the  0H-S8C  helicopter.  Selection 
of  contractors  for  the  developaent  of  a  Helicopter  Adverse  Weather  Fire  Control/Acquisition  Radar  System  (HAW? CARS)  was  com¬ 
pleted  and  contract  awarded.  An  ln-house  effort  was  Initiated  to  develop  requirements  and  a  request  for  quotations  (RFO)  to 
Industry  to  develop  a  helicopter  automatic  targeting  system  which  will  function  with  electro-optic  devices  to  automatically 
detect,  classify,  and  prioritise  targets  in  the  area  of  search.  The  helicopter  targeting  systam  Is  essential  to  reduce 
detection  while  engaging  remote  targets  on  a  lethal  battlefield. 

2*  (U)  FT  1982-FY  1984  Program:  Design  of  the  HAW? CARS  will  be  initiated.  Incorporating  the  following  functions: 

furnish  fire  control  data  for  missiles,  guns,  and  rockets;  detect  vehicles  and  air  defense  systems,  moving  and  stationary; 
determine  position  of  tsrgets;  classify  and  prioritise  targets;  ground  mapping;  and  provide  information  for  navigation 
update.  Development  of  the  adverse  environment  target  acquisition  and  fire  control  system  will  be  continued.  During  FY 
1982,  crltlcsl  radar  components  will  be  fabricated  and  tested,  design  of  the  systea  will  be  finalised,  and  long-lesd 
hardware  procured.  Helicopter  (AH-64)  Interface  hardware  will  be  designed  and  fabrication  initiated.  A  contract  will  be 
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awarded  early  thia  year  to  Initiate  the  development  of  a  Helicopter  Automatic  Targeting  Syatem  (HATS).  Thla  effort  will 
Involve  the  further  advancement  of  the  automatic  target-cueing  technology  developed  under  Program  Element  #6. 22.01. A, 
Aircraft  Weapons  Technology.  It  haa  been  determined  that  the  technique  can  be  applied  to  systems  utilising  Infrared  and 
television  sensor  acquisition  principles.  The  ability  to  track  and  Identify  up  to  thirty  targets  will  be  Investigated. 
Intelligent  tracking,  automatic  onboard  target  handoff,  and  passive  ranging  functions  will  be  Investigated.  Design  Integra¬ 
tion  will  be  initiated  to  Incorporate  HATS  Into  the  AH-6A  Target  Acquisition  Designation  Syatem  for  flight  teat  evaluation. 

A  program  will  be  Initiated  to  apply  a  fiber  optic  guided  mlaslle  to  a  helicopter  for  evaluation.  Thla  concept  has  the 
potential  for  firing  missiles  In  an  Indirect  fire  mode,  automatic  target  tracking,  and  lock-on  after  launch  for  rapid,  mul¬ 
tiple  target  engagements.  Initiation  of  a  second-generation  mast-mounted  sight  will  begin  to  provide  an  Increase  In  range 
performance  and  reduction  of  the  sight  weight  distributed  above  the  helicopter  rotor  head.  A  prograa  will  be  Initiated  to 
combine  the  millimeter  wave  radar  with  a  US  Army  Missile  Command-developed  missile  HP  seeker  on  the  AH-64  for  system  defini¬ 
tion  and  evaluation.  Fabrication  of  the  airborne  adverse  weather  target  acquisition  systsn  utilising  millimeter  wave  tech¬ 
nology  will  continue.  A  pod- mounted  radar  will  undergo  tower  performance  test,  AH-64  simulator  test,  and  Integration  of  the 
radar  system  Into  the  AH-64  test  aircraft  for  Initial  total  system  evaluation.  The  detail  design  of  the  Helicopter 
Automstlc  Targeting  Syatem  will  be  completed;  algorithms  for  both  the  TV  and  Forward  Looking  Infrared  (FLIR)  will  be 
developed.  Airborne  application  of  acoustics  technology  will  be  Initiated  to  develop  a  passive,  non-llne-of-slght,  omnidir¬ 
ectional  acoustic  sensor  on  Army  helicopters  to  provide  the  crew  with  eaaly  cueing,  direction  of  potential  targets  and  clas¬ 
sifications  of  targets  up  to  10  km  In  any  weathar  condition.  Development  of  HAWFCARS,  HATS,  Mast-Mounted  Sight,  and  Fiber 
Optic  Guided  Missile  will  continue. 

3.  (U)  Progrsm  to  Completion:  This  is  a  continuing  progrsm. 

4.  (U)  Major  Milestones:  Not  applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Project!  #DQ43  Title:  Aircraft  Weapons  Tire  Control 

Program  Element:  *6. 32.06. A  Title:  Aircraft  Weapon* 

DOD  Miaalon  Areal  T553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 

5.  (U)  Reaourcea  ($  in  thoueanda): 


ROTE 

Funds 

(current  requlreaent) 

FT  1981 
Actual 

1941 

FT  1982 
Eatlaate 

0 

FT  1983 
Estimate 

5157 

FT  1984 
Estimate 

13553 

Additional 
to  Completion 

Continuing 

Total 

Estimated 

Coat 

Not  Applicable 

Funds 

(as  shown  in  FT  1982 
submission) 

2516 

10312 

24790 

— 

Continuing 

Not  Applicable 

Reduction  in  the  FT  1981  funding  level  la  a  result  of  reprograalng  to  Program  Eleaent  #6.36.07 .A,  Project  D640,  Army  Small 
Arms  Program,  due  to  realignment  of  program  objectives.  Reduction*  in  FT  1982  are  due  to  Congressional  deletion.  FT  1983 
reductions  are  a  result  of  the  amended  budget  request  and  the  application  of  revised  inflation  and  civilian  pay  pricing 
indices. 
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Prograa  Element:  #6.32. 07. A  Title:  Alrereft  Avlonlce  Equipment 

DOD  Mlealon  Area:  BM  -  Electronic  6  Physical  Science  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thouaanda) 


Frolect 

Nuatxr 

Title 

TOTAL  FOR  P  GRAM  ELEMENT 

FY  1981 

Actual 

JlSl 

FY  1982 
Estimate 

im — 

FY  1983 
Estimate 
TS5J - 

FY  1984 
Eatlmate 

"S5S1 

Additional 

To  Completion 
Continuing 

Total 

Estimated 

Cost 

Not  Applicable 

DB97 

Avionics  Equipment 

2101 

2312 

449A 

686B 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  In  order  to  survive  the  hoatlle  envlronent  created  by  the  Wareaw 
Pact' a  massive  air  defenaea,  Amy  aircraft  muat  have  the  la  proved  capability  to  operate  at  nap-of- the- earth  (HOE)  altltudea 
while  aupportlng  ground  coabat  forcea  around  the  clock  at  night  and  during  adverse  weather.  Thl a  prograa  element  aupporta 
thla  requirement  by  providing  technology  demonatratlon  and  advanced  development  leading  to  engineering  development  of 
cockpit  lnatrumenta,  communication  equipment  and  navigational  ltema  neceeeary  for  NOE  combat.  Emphaala  la  on  hardware  which 
will  provide  a  capability  for  day/nlght,  adverae  weather  aviation  operatlona  In  a  aid-  to  hlgh-lntenalty  war  environment. 


C.  (U)  BASIS  FOR  PY  1983  RDTB  REQUEST:  The  PY  1983  prograa  will  concentrate  on  Advanced  Development  In  the  arena  of: 
Advanced  Coamunlcatlona,  Control*  and  Dlaplaya ,  Air  Traffic  Management,  Nap-of- the-Earth  Navigation,  and  nvlronment 
Senaora.  Specific  prograaa  will  be  flight  teated  In  a  teatbed  research  aircraft. 
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Bud get  Activity:  O.  ~  Advanced  Technology  Development 


COMPARISON  WITH  FT  1982RDTE  REQUEST:  ($  la  thouaanda) 


Total 

Additional  Eatlaated 


FT  1981 

FT  1982 

FT  1983 

To  Coapletlon 

Coat 

ROTE 

Fund*  (current  requlreaent 

Fund*  (aa  ahown  In  FT  1982 

2101 

2312 

*494 

Continuing 

Not  Applicable 

aubalaalon) 

2301 

5120 

7300 

Continuing 

Not  Applicable 

PT  1981,  FT  1982  and  PT  1983  decreaaea  were  reprograalngs  to  higher  priority  lteaa.  The  FT  1982  and  FT  1983  cute  will  have 
algnlf leant  Impact  on  Integration  effort*  In  the  UH-60  Syateaa  Teat  for  Avionic*  Reaearch  (STAR)  aircraft. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


t 
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Progress  Element:  #6. 32. 07. A  Title:  Aircraft  Avionics  Equipment 

DOD  Mission  Area:  #551  -  Electronic  A  Physical  Science  (ATP)  Budget  Activity:  fe  -  Advanced  Technology  Development 

P.  (U)  DETAILED  BACKGROUND  AM)  DESCRIPTION:  Army  aviation  needs  are  addressed  under  this  effort  in  the  areas  of  reduced 
pilot  workload  and  Improved  helicopter  performance  through  jaa-realstant  caonunlcations,  improved  aircraft  eurvlvabllity 
through  the  air  traffic  aanageaent  prograa,  and  iaproved  surveillance  and  target  acquisition  through  iaproved  Nap-of-the 
Earth  navigation  systeas.  These  systeas  will  be  flight  tested  in  the  Systeas  Testbed  for  Avionics  Research  (STAR)  aircraft 
belonging  to  the  Avionics  Research  &  Developaent  Activity  (AVRADA).  Development  also  Includes  improving  the  man-machine 
Interface  between  pilot  and  helicopter  to  reduce  the  effort  spent  on  repetitive  flying  requirements  so  that  aircrews  can 
concentrate  on  their  tactical  alaslon  and  the  combat  environment.  Key  considerations  in  all  designs  are  Improvements  in 
cost,  reliability,  survivability  and  compatibility  with  the  expected  battlefield  environment. 

G.  (U)  RELATED  ACTIVITIES:  In  order  to  avoid  unnecessary  duplication  of  effort,  related  programs  of  the  Air  Force,  Navy, 
and  other  organizations  are  monitored  through  committees  and  working  groups.  A  close  watch  of  public  sector  technology  is 
also  maintained. 

H.  (11)  WDRK  PERFORMED  BY:  Avionics  Research  and  Development  Activity,  Fort  Monmouth,  NJ.  Contractors  Include  Sperry, 
Phoenix,  AZ,  General  Electric,  Binghamton,  NY. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Aralyzed  acoustical  and  electrical  noise  data  and  developed  specif lcations 

for  audio  unit  (utilizing  autocorrelation  noise-canceling  techniques)  to  reduce  pilot's  headset  noise.  Investigated  use  of 
liquid  crystal  displays  for  helicopter  instrumentation .  Evaluated  conventional  flight  director  systems  to  allow  helicopter 
instrument  landings.  Accomplished  computer  modeling  of  aircraft  vulnerability,  survivability,  performance,  and  avionics 
reliability.  Completed  development  of  voice  gating  circuitry.  Evaluated  cockpit  lighting  techniques.  Completed  investiga¬ 
tion  of  state-of-the-art  low-airspeed  sensing  system.  Demonstrated  single-frequency  transmission  system.  Developed  and 
Installed  Integrated  target  location  and  navigation  system  for  OPTIC  IV  0H-6A  helicopter  which  provides  evsluatlon  of  auto¬ 
matic  target  location,  offset  navigation  update,  and  night  hover  capabilities.  Completed  concept  formulation  package  for 
nap-of-the-earth  comm. nlcatlon  system.  Initialed  and  completed  the  in-house  conversion  of  s  production  UH-60  BLACK  HANK 
helicopter  to  a  Standard  Testbed  for  Avionics  Research  vehicle. 

2.  (U)  FY  1R82-FY  1984  Planned  Program:  Complete  the  Installation  and  flight  tests  of  the  Night  Navlgstlon  Pilotage 

System  in  the  Systems  Testbed  for  Avionics  Research  (STAR)  aircraft.  Initiate  development  of  the  Standard  Programable 
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Control  Display  Modules.  Begin  Air  Traffic  Control  testbed  design  which  trill  be  utilized  to  performed  feasibility 
demonstrations.^  emerging  Integrated  Communications  Navigation  Identification  (ICNI)  developments.  Initiate  review  of  air¬ 
craft  lighting  specifications  and  standards  for  future  aircraft.  Install  the  Army  Digital  Avionics  system  and  Pod  1  C02 
Nap-of-the-Earth  sensor  into  the  STAR  and  demonstrate  weapons  guidance  potential  In  ground  tests.  Design  concept  and  pre¬ 
liminary  subsystem  design  of  a  hybrid  C02  and  millimeter  (mm)  sensor  taking  advantage  of  the  qualities  of  both.  Fabricate 
Standard  Programmable  Control  Display  Modules  (SPCDM)  either  as  a  stand-alone  control  or  for  common  control  of  multiple  sys¬ 
tems  using  a  data  bus  architecture.  Initiate  development  of  a  programable  keyboard  for  use  In  SPCDM.  Complete  Air  Traffic 
Control  testbed  design,  Integrate  existing  secondary  surveillance  radar  and  air  traffic  control  hardware,  and  test  and  eval¬ 
uate  concepts.  Start  measurements  and  testing  of  lighting  systems  to  reduce  aircraft  electro-optical  signatures.  Initiate 
advanced  development  of  a  Digital  Multiplexed  Audio  System  (DMAS)  providing  noise  suppression  and  TEMPEST  compatibility. 
Perform  Army  Digital  Avlonlca  System  flight  testa  in  the  STAR.  Initiate  subsystem/component  fabrication  of  C02/MM  hybrid 
system  capable  of  detection  and  identification  of  enemy  aircraft,,  target  descrlmlnatlon ,  aircraft  hover,  and  collision 
avoidance.  Demonstrate  Standard  Programmable  Control  Display  Module  functional  capability  and  programmable  keyboard  con¬ 
cepts.  Integrate  Interface  equipment  and  conduct  preliminary  tests  of  Air  Traffic  Control/Command  and  Control  (C2)  system. 
Complete  digital  multiplexed  audio  system  effort  and  Initiate  integration  of  complete  audio  subsystem  Into  STAR.  Deflnltlze 
data  for  lighting  standards  for  future  Army  aircraft.  Transfer  exploratory  development  efforts  In  voice  recognition  and 
response  equipment  and  distributed  airborne  communication  systems  Into  advanced  development.  (These  system  together  with 
DMAS  form  the  communications  system  for  future  advanced  aircraft.) 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  >6. 32.09. A  Title:  Air  Mobility  Support 

DOD  Mission  Areal  >553  -  Engineering  Technology  (ATP)  Bud  ret  Activity:  >2  -  Advanced  Technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1981 

FY  1982 

FT  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Eet  te 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 

247 

1809 

3784 

7464 

Continuing 

Not  Applicable 

DB31 

Manufacturing  Technology 

0 

295 

0 

868 

Continuing 

Not  Applicable 

DB32 

Ground  Support  Equipment 

0 

0 

135 

860 

Continuing 

Not  Applicable 

DB33 

Cargo  Handling  Equipment 

0 

579 

569 

1400 

Continuing 

Not  Applicable 

DBAS 

Aviation  Life  Support  Equipment 

247 

985 

3080 

4336 

Continuing 

Not  Appllcabi 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  The  US  Army  not  only  mint  develop  aviation  systems  for  Increased 
firepower  and  mobility,  but  also  must  develop  the  support  equipment  necessary  to  gain  maximum  effectiveness  from  these  sys¬ 
tems  and  their  crews.  This  program  develops  new  Aviation  Life  Support  Equipment  (ALSE)  to  Improve  efficiency  and  survivabi¬ 
lity  of  aircrews  in  Nuclear,  Biological,  Chemical  (NBC),  and  adverse  climatic  environments,  and  provides  for  cargo  handling 
and- ground  support  equipment  to  Increase  aircraft  effectiveness  and  operational  readiness.  This  program  element,  (1)  pro¬ 
vides  for  the  advanced  development  of  ALSE  for  aircraft  and  Individual  crewmembers  to  enhance  their  efficiency,  safety,  and 
survivability  while  operating  In  a  hostile  tactical  or  climatic  environment,  (2)  provides  for  the  advanced  development  of 
new  cargo-handling  equipment  to  Increase  the  speed  and  reduce  manpower  required  for  the  loading  and  movement  of  cargo  by 
helicopter,  (3)  provide  for  the  advanced  development  of  ground  support  equipment  designed  to  gain  msxlmimi  benefit  from  cur¬ 
rent  and  future  aircraft  by  enhancing  the  maintenance,  servicing,  and  damaged/downed  aircraft  recovery  capability  for  the 
Army  aircraft  fleet.  These  projects  support  a  reduction  in  the  proliferation  of  support  equipment  by  the  development  of 
standardized  Items  applicable  to  more  than  one  aircraft  system.  The  program  element  also  Includes  the  advanced  development 
and  optimization  of  manufacturing  processes  and  techniques  to  insure  that  economic  manufacturing  technologies  are  available 
for  further  development  under  a  procurement  funded  Manufacturing,  Methods,  and  Technology  (MH4T)  program.  The  zero  funding 
of  DB31  In  FY83  is  a  result  of  higher  priority  Army  requirements. 


UNCLASSiTIED 


UNCLASSIFIED 


Program  Element:  #6. 32.09. A  Title:  Air  Mobility  Support 

DOD  Mission  Areal ^553  -  Engineering  Technology  (ATP)  Budget  Activity: 42  -  Advanced  Technology  Development 

C.  (U)  BASIS  FOB  FY  1983  RDTE  REQUEST:  Aviation  Life  Support  Equipment  (ALSE):  The  FY  1983  request  will  fund  the  Initia¬ 
tion  of  developaent  for  the  Aircrew  Life  Support  Systea  Integrated  Battlefield  (ALSSIB),  a  hot  air  self-decontaalnatlon  sys¬ 
tem  for  helicopte-s,  and.  the  continuation  of  work  on  the  Integrated  Aircrew  Helmet  System  (IAHS).  The  ALSSIB  Is  a  major 
effort  to  develop  and  integrate  Into  one  systea  the  various  aircraft  and  personnel  devices  necessary  to  provide  a  total  air¬ 
crew  life  support  package  to  laprove  the  ability  of  Army  aviation  elements  to  operate  In  a  hostile  tactical  or  climatic 
environment.  This  effort  addresses  the  nuclear,  biological,  chealcal,  and  laser  weapons  threat.  The  IAHS  effort  addresses 
deficiencies  associated  with  subsystem  compatibility  and  added  weight  when  night  vision  devices,  protertlve/oxygen  aaeks, 
snd  nuclear  flash/laser  protective  visors  are  combined  on  the  current  helmet.  The  IAHS  will  produce  a  new  lightweight 
structure  with  improved  crash  protection,  noise  attenuation  and  communications  capabilities  that  la  designed  to  fit  both 
female  and  Bale  aircrew  members .  The  IAHS  will  also  include  modular  protective  systems  to  offset  nuclear  flash,  chealcal, 
biological,  and  laser  threats-  Cargo-Handling  Systems:  Based  on  the  need  for  Increased  capabilities  In  the  transport  of 
cargo  by  helicopter,  FY  1983  funding  trill  permit  advanced  developaent  to  proceed  for  Increasing  the  productivity  of  both 
external  and  Internal  delivery  of  cargo.  Specific  work  efforts  Include  a  semiautomatic  Container  Lift  Adapter  Helicopter 
(CLAH),  an  8x8x20-foot  cargo  gondola,  laproveaents/reflnements  to  the  25,000-pound-capacity  cargo  slings,  and  an  efficient 
means  to  acquire  external  loads  under  low-vislblllty  conditions.  The  Container  Lift  Adapter  Helicopter  together  with  the 
developmental  cargo  gondola  will  provide  an  efficient  and  rapid  means  for  the  CH-47  to  externally  attach,  carry,  and  dis¬ 
charge  aggregated  bulk  loads.  Ground  Support  Equipment:  An  advanced  development  effort  will  be  Initiated  with  the  fabri¬ 
cation  of  prototype  hardware  for  developmental  testing  of  repair  concepts  for  battle-daaaged  helicopters. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  >6. 32.09. A  Title:  Air  Mobility  Support 

DOD  Mission  Areal  #533  -  Engineering  Technology  (ATP)  Pudget  Activity:  #2  -  Advanced  Technology  Development 

D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

247 

1809 

3784 

Continuing 

Not  Applicable 

submission) 

1853 

1810 

3201 

Continuing 

Not  Applicable 

The  reduction  of  $1606  thousand  In  the  FY  1981  funding  level  Is  s  result  of  reprograming  to  higher  priority  Army  require¬ 
ments.  The  funding  decrease  of  $1  thousand  In  FT  1982  Is  a  result  of  the  amended  budget  request  and  the  application  of 
revised  Inflation  and  civilian  pay  pricing  Indices.  The  funding  increase  of  $583  thousand  in  FY  1983  Is  a  result  of  an 
Increased  thrust  In  the  advanced  development  of  Aviation  Life  Support  Equipment  combined  with  reduced  scope  for  the 
cargo-handling  and  manufacturing  technology  areas. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6 ■  32 . 09 . A  Title:  Air  Mobility  Support 

DOD  Mission  Areal  1553  -  Engineering  Technology  (ATP)  Budget  Activity >2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  program  element  la  to  continue  advanced  development  of 
those  concepts  In  Aviation  Life  Support,  cargo-hand  1 1 ng ,  gtnund  support,  and  manufacturing  technology  that  have  demonstrated 
the  most  promise  in  meeting  the  Army's  prioritized  needs  In  these  areas.  The  aviation  life  support  project  was  established 
to  consolidate,  manage  and  execute  the  advanced  development  of  all  equipment  designed  to  sustain  aircrews  and  passengers  in 
their  flight  environment.  This  project  includes  special  aircraft  subsystems,  components  common  to  multiple  aircraft,  and 
equipment  worn  by  aircrews.  Specific  efforts  Include  a  joint  development  with  the  US  Navy  of  an  Inflatable  Body  and  Head 
Restraint  System  (IBAHRS)  for  the  All-1  and  AH-64  attack  helicopters  and  an  Integrated  Aircrew  Helmet  System  (IAHS)  for  Im¬ 
proved  crash  and  hearing  protection  and  for  improved  weight  distribution,  and  mounting  of  laser/nuclear  flash  protection, 
night  vision  devices,  and  protective/oxygen  masks.  The  Initiation  of  the  Aviation  Life  Support  System  Integrated 
Battlefield  (ALSSIB)  represents  a  major  effort  to  bring  together  many  of  the  life  support  components  Into  a  single,  compati¬ 
ble  system  which  will  enhance  aircrew  efficiency  as  well  an  provide  protection  on  the  modern  battlefield  against  nuclear 
flash,  biological,  chemical,  laser,  and  fragmentation  threats.  The  objective  of  the  cargo-hand  ling  project  Is  the  timely 
development  and  validation  of  techniques  for  efficient  loading  and  movement  of  cargo  by  helicopters.  Specific  work  units 
Include  the  Container  Lift  Adapter  Helicopter  (CLAH),  a  Helicopter  Externa]  Condola  System  (HECS),  a  Low  Vlalblllty  External 
Load  Acaulsitlon  System  (LOVLAS),  Improvement  of  the  25,000- potind-repar I ty  cargo  slings,  a  Tandem  Two-Hook  Beam  (TTHB)  for 
the  UH-60  helicopter,  and  the  Helicopter  External  Cargo  Snuhhing  Syaram  (HEXCSS).  The  CLAH  and  the  8x8x20-foor  gondola 
(HEGS)  will  be  Integrated  Into  a  system  that  will  provide  an  efficient  means  for  the  CH-A7  helicopter  to  acquire,  carry,  and 
discharge  aggregated  bulk  loads.  The  CLAH  will  also  be  adaptable  to  other  International  Standards  Organization  (ISO)  con¬ 
tainers.  The  TTHB  represents  an  advanced  load  suspension  system  for  the  UH-hO  which  will  provide  greater  load  atabl 1 1 zat Ion 
and  helicopter  performance  than  la  now  possible  with  single  point  hookups.  The  Advanced  Materials  External  Sling  System 
(AMSS)  development  will  produce  s  lightweight,  longer  life,  25,000-pound  sling  system  for  Army  and  US  Martnr  Corps  helicop¬ 
ters.  Development  of  the  HEXCSS  will  fulfill  a  need  for  an  Improved,  portable  means  of  acquiring,  raising,  and  snubbing  an 
external  load  against  the  underside  of  the  aircraft  to  eliminate  load  motion  and  to  reduce  the  overall  height  of  the  air¬ 
craft  and  lta  load.  The  LOVLAS  will  provide  an  increase  In  overall  lift  efficiency  and  safety  of  helicopter  external  load 
operation  through  the  Improvement  In  the  capability  to  acquire  loeds  under  low-vlelblllty  conditions.  The  ground  support 
project  la  aimed  at  Improving  combat  readiness  by  enhancing  aircraft  maintenance,  aervlrlng,  and  damaged/ downed  aircraft 
recovery  capability.  The  Helicopter  Battle  Damage  Repair  (HBDR)  concepts  will  Improve  helicopter  operational  availability 
through  greater  repalrablllty/deferablllty  of  combat  damage.  The  advanced  development  of  a  Standard  Maintenance  Information 
and  Display  Syste..  (SMIDS)  la  oriented  to  the  development  of  a  portable,  ground-based  Information  system  which  will  provide 
a  more  effective  and  faster  means  of  checkout  and  fault  Isolation  of  complex  systems.  The  Damaged  Aircraft  Recovery  Rlt 
will  replace  the  current  obsolete  aircraft  recovery  kit  with  a  new,  mul t Iservlce ,  lightweight  recovery  kit  which  will  be 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 32. 09. A  Title:  Air  Mobility  Support 

DOD  Mission  Areal  1353  -Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Techno)  gy  Development 

internally  t ranaportable  in  the  UH-60  or  UH-1  helicopter.  The  manufacturing  technology  project  considers  specific  efforts 
such  as  the  fabrication  of  hulk  material  and  rapidly  solidified  structures  by  continuous  fusing  and  the  replacement  of  crit¬ 
ical/strategic  materials  with  new  alternatives  to  Insure  that  economic  manufacturing  technologies  are  available  for  further 
development  If  needed. 

C.  (U)  RELATED  ACTIVITIES:  Aeronautical  Technology,  Program  Element  6. 22. 09. A,  and  Air  Mobility  Support  Equipment,  Program 
Element  6T42.64.A.  Aviation  Life  Support  Equipment  (ALSE)  is  coordinated  through  the  Tri-Service  ALSE  Working  groups  and 
the  ALSE  Management  Steering .Council .  Cargo-handling  equipment  developments  are  closely  coordinated  with  the  development  of 
airdrop  equipment  and  techniques  through  the  Joint  Technical  Airdrop  Croup  (formerly  Joint  Technical  Coordinating  Group  for 
Airdrop)  and  the  annual  OSD  Apportionaent  Review  of  Aeronautical  Technology.  Project  personnel  maintain  close  llason  with 
other  military  services  and  Industry  as  well  as  participate  In  Joint  Working  Groups,  to  avoid  unnecessary  duplication. 

H.  (U)  WORK  PERFORMED  BY:  Naval  Air  Development  Center,  Waminlster,  PA;  Natick  Research  and  Development  Command,  Natick, 
MA;  US  Army  Aviation  Research  and  Development  Command,  St.  Louis,  MO;  Thlokol  Chemical  Company,  Inc.,  Brigham  City,  UT; 
Technar,  Arcadia,  CA. 

I.  (U)  PROGRAM  ACCOHPLISmENTS  AND  PUTURE  PROCRAMS: 

1  ■  (U)  FY  1961  and  Prior  Accomplishments:  Aviation  Life  Support  Equipment  (ALSE):  The  joint  Army/Navy  development 
of  an  Inflatable  Body  and  Head  Restraint  System  (IBAHRS)  for  helicopter  crash  protection  was  continued  with  contractor  fab¬ 
rication  of  prototypes  and  design  verification  tests.  Head  impact  protection  testing  of  the  Integrated  Aircrew  Helmet 
System  (IAHS)  was  provided  by  Wayne  State  University.  Support  for  the  nuclear  flash  protection  effort  was  furnished  by  the 
Department  of  Energy  and  the  US  Air  Force.  Laser  protection  support  was  provided  by  Letterman  Army  Institute  of  Research, 
and  support  In  the  communication  area  was  furnished  by  the  Army  Aviation  Research  and  Development  Activity.  Planning  was 
initiated  for  the  Aviation  Chemical  Protection  Program  and  for  the  Aircraft  Lift  Support  System  Integrated  Battlefield 
(ALSSIB).  Helicopter  Antl/Delclng :  Project  started  in  1977  with  analysis  of  Ice  protection  requirements  for  Army  helicop¬ 
ters.  Design,  fabrication,  and  Installation  of  Ice-protected  components  for  UH-lH  test  demonstration  helicopters  were  Ini¬ 
tiated.  Initial  flight  tests  in  both  natural  and  simulated  icing  conditions  have  been  completed.  Cargo-Handling  Equipment: 
No  funds  were  appropriated  for  this  project  In  FY  1979  and  FY  1980.  FY  1981  funds  were  reprogramed  to  meet  higher  Army 
priorities.  Work  In  FY  1981  was  limited  to  planning  for  resolution  of  problems  experienced  with  the  semiautomatic  Container 
Lift  Adapter  Helicopter  (CLAH)  In  earlier  RDT&E  work.  Ground  Support  Equipment:  Project  unfunded  in  FY  1980  and  FY  1981. 


UNCLASSIFIED 


UNCLASSIFIED 
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Exploratory  work  under  6.2  project  was  conducted  on  the  Helicopter  Battle  Damage  Repair  (HBDR)  concepts  and  the  Standard 
Maintenance  Information  and  Display  System  (SM1DS).  Manufac I  or  I ng  Technology:  Project  unfunded  In  FY  1980;  FY  1981  funds 
were  reprogramed  to  meet  higher  priority  Army  requirements.  Planning  was  conducted  In  FY  1981  for  a  bulk  material  fusing 
process. 


2.  (U)  FY  1982-FY  1984  Planned  Program:  Aviation  life  Support.  Equipment  (ALSE):  The  Inflatable  Body  and  Head 

Restraint  System  (IBAHRS)  validation  will  be  completed  with  installation  In  the  All-1  helicopter  and  DT/OT  I  testing  conduc¬ 
ted.  1BAHRS  transition  to  engineering  development  la  planned  for  FY  1981.  An  advanrpd  development  contract  for  the 
Integrated  Aircrew  Helmet  System  (1AHS)  will  be  competitively  awarded  in  FY  1982,  prototype  fabrication  and  DT/OT  I  testing 
planned  for  FY  1983,  and  transition  to  engineering  development  planned  for  FY  1984.  Advanced  development  of  the  Helicopter 
Self-Decontamlnatlon  System,  using  hot-engine  exhaust/blt ed  air  will  be  Initiated  in  FY  1982,  prototype  fabrication  planned 
for  FY  1983  and  technical  feasibility  teats  conducted  by  the  Chemical  Systems  Lahoratory  to  demonstrate  that  the  heat  and 
'dwll  times  will  not  dnage  helicopters.  Advanced  development  will  be  completed  in  FY  1984.  Advanced  development  for  the 
future  aviator's  Choslcal/Blologlcal  (CB)  prototype  mask  w III  be  initiated  In  FY  1982,  continued  In  FY  1983  with  prototype 
fabrication  and  design  verification  testing  and  completed  In  FY  1984  following  DT/OT  I  testing.  Advanred  development  of 
aircrew  laser  protective  devices  will  be  Initiated  In  FY  1981  through  alternative  approaches  of  a  helmet-mounted  subsystem 
and  protective  coatings  for  helicopter  canopies.  This  project  will  rontlnue  through  FY  1984  with  prototype  fabrication  and 
design  verification  tests.  The  Aviation  Life  Support  System  Integrated  Battlefield  will  enter  advanced  development  In  FY 
1983  and  continue  through  FY  1984.  The  Airborne  Remote  Chemical  Detection  System  is  planned  to  transition  from  exploratory 
to  advanced  development  In  FY  1984.  This  effort  addresses  the  problem  of  providing  advanced  warning  to  aircrews  in  order  to 
take  evasive  maneuvers/defensive  measures  and  to  warn  others  of  impending  threat.  Cargo-Handling  Equipment:  Resolve  aero¬ 
dynamic  problems  of  the  Container  Lift  Adaptor  Helicopter  (CI.AH)  for  externa]  cargo  delivery  operations;  and  If  successful 
transition  to  full-scale  development.  Conduct  flight  arid  ground  tests  of  the  Rx8x20-foot  Helicopter  External  Gondola  System 
(HECS)  and  transition  to  full-scale  engineering  development.  Initiate  development  and  then  conduct  concept  evaluation  tests 
of  the  Low-Visibility  Advanced  Externa]  Load  Acquisition  Sysiem  (LOVLAS)  for  cargo  and  utility  helicopters.  Define  neces¬ 
sary  changes  and  then  Initiate  user  testing  of  improved,  lightweight  components  for  the  25,000-pound-capacity  cargo  slings 
for  helicopters  (AMSS).  Initiate  flight  tests  of  a  Tandum  Two-Hook  Beam  for  the  UH-60  when  carrying  external  cargo.  Design 
and  then  contract  for  test  hardware  to  be  used  in  the  development  of  a  method  of  acquiring,  raising,  and  snubbing  external 
cargo  to  the  underside  of  helicopters  (HEXCSS).  Ground  Support  Equipment:  Conduct  advanred  development  through  DT/OT  I 
testing  of  Helicopter  Battle  Damage  Repair  (HBDR)  concepts  and  a  Standard  Maintenance  Information  and  Display  System 
(SMIDS).  Initiate  development  of  the  Damaged  Aircraft  Recovery  Kit  which  will  replace  the  current  obsolete  aircraft 
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recovery  kit  with  a  new  aultlservlce  kit  capable  of  transport  on  the  UH-1  or  UH-60.  Manufacturing  Technology:  Initiate 
advanced  developaent  for  a  aethod  of  fabricating  bulk  material  and  rapidly  solidified  structures  by  continuous  fusing  of  one 
layer  of  material  onto  another.  Initiate  advanced  developaent  of  material  systems  and  processes  to  substitute  for  criti¬ 
cal/strategic  materials. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


UNCLASSIFIED 


1-400 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prog ran  Element:  #6.32. 11. A  Title:  Rotary  Wing  Controls,  Rotors,  and  Structures 

DOD  Mission  Area:  #553  - Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Nuaber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

12306 

284  38 

33809 

454  59 

Continuing 

Not  Applicable 

DB41 

Advanced  Structures 

8213 

16234 

21397 

22501 

Continuing 

Not  Applicable 

D313 

Research  Aircraft  Systems 

961 

775 

1747 

3236 

Continuing 

Not  Applicable 

0314 

Advanced  Rotor  Syateas 

389 

2155 

1295 

9094 

Continuing 

Not  Applicable 

D315 

Advanced  Flight  Controls 

2743 

9274 

9370 

10628 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Amy  needs  these  Advanced  Technology  Development  Progress  in 
order  to  field  future  aviation  systems  that  are  less  expensive,  and  simultaneously  more  reliable ,  maintainable  and  survlva- 
ble.  In  the  Central  Europe,  the  Middle  East,  or  any  known  scenario,  the  modern  helicopter  will  face  an  awesome  array  of  air 
defense  threat  systems  to  Include  optically  and  radar-Ruldod  23mm,  30mn»  and  57mm  weapons;  SA-6,  7  and  9,  Infrared  and  radar 
guided  missiles;  and  potential  nuclear/ biological/ chemical  f.nd  laser  threats.  Aa  a  result,  the  helicopter  must  possess  Im¬ 
proved  mobility  firepower,  and  inherent  features  providing  durability  and  sustainability  for  extended  periods  of  combat. 
Army  helicopters  must  be  durable,  damage  resistant,  easy  to  repair  and  maintain,  and  possess  the  highest  level  of 
availability  possible.  The  application  of  composite  materials  to  primary  helicopter  structures,  fiber-optic  technology  to 
flight  controls,  and  advanced  rotor  technology  to  existing  and  proposed  rotor  systems  is  the  key  to  providing  aurvlvable 
Army  aviation  assets  essential  to  the  future  integrated  battlefield.  These  programs  represent  investments  In  Technology 
Development  in  order  to  maximize  Army  aviation's  future  availability  and  capability  to  perform  its  combat  mission.  This 
Program  Element  provides  for  the  Advanced  Development  and  Demonstration  of  Full-Scale  Aircraft  Components  and  -Subsystems* 

As  such,  the  work  supported  by  this  program  element  directly  addresses  these  critical  needs  essential  to  future  operational 
effectiveness  through  full-scale  flight  testing  and  demonstration  of  advanced  state-of-the-art  components  and  subsystems. 
Recently,  major  emphasis  has  been  placed  on  advanced  composite  rotary-wing  structures  for  lower  weight,  lover  costa,  longer 
life,  and  Improved  survivability;  on  advanced  rotors  for  Improved  performance  and  balliatically  tolerant  materials  at  lower 
coat  and  with  reduced  maintenance  requirements;  and  on  advanced  flight  controls  for  reduced  weight  and  cost*  improved  survi¬ 
vability,  and  deduced  pilot  workload  and  Initial  training  requirements.  Support  costa  for  maintaining  the  experimental 
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research  and  test  aircraft  used  In  the  above  programs  are  carried  under  a  separate  project  line  (D313)  as  shown  above.  The 
efforts  to  be  accomplished  under  this  program  element  will  be  a  significant  port  of  the  technology  base  for  the 
next-generation  helicopters  of  the  early-  to  mid-1990's.  Selected  near-terra  advances  will  be  applied  to  aircraft  such  aa 
the  UH-60  BLACKHAHK  and  AH-64  APACHE  as  block  modifications.  This  program  funds  technology  thrusts  that  are  absolutely 
essential  if  Army  aviation  is  to  as  effectively  contribute  to  the  air/land  battle  of  the  1990's  to  2000  as  it  does  to  the 
current  Army  combined  Arms  Team. 


C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  Project  DB41:  Continues  the  Army's  Advanced  Composite  Airframe  Program  (ACAP)  to 
demonstrate  that  composite  structural  materials  in  helicopter  primary  structural  components  reduce  cost  weight,  parts  count 
and  are  consistent  with  the  combat  environment  expected  for  Army  nviatlon.  Project  D313;  Continues  su  port  for  research 
aircraft,  used  in  exploratory  and  advanced  development.  This  is  necessary  to  reduce  development  times  and  permit  flight  dem¬ 
onstrations  of  emerging  new-  concepts .  Research  aircraft  Include  I  lie  Rotor  Systems  Research  Aircraft  (RSRA) ,  the  UH-1H 
in-flight  simulator,  XV-15  Tilt  Rotor  Research  Aircraft,  and  olhei  aircraft  participating  In  Joint  Army/NASA  projects. 

Project  D314:  Continues  the  Army's  advanced  rotor  system  demonsi cation  program  for  significantly  improved  rotor  efficien¬ 
cies.  Project  D315:  Continues  the  Army's  advanced  digital-optic: I  (fiber-optic)  flight  control  system  (ADOCS)  demonstra¬ 
tion  program  for  rotary-wing  applications. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  Thousands) 


ROTE 

Funds  (current  requirements) 
Funds  (as  shown  in  FT  1982 
submission) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

12306 

28436 

33809 

Continuing 

Not  Applicable 

12792 

28520 

41084 

Continuing 

Not  Applicable 

The  FT  1981  decrease  is  the  result  of  reprograming  action  to  higher  priority  Army  programs  and  the  application  of  general 
Congressional  reductions  for  Improved  efficiencies.  The  FT  1982  decrease  reflects  the  application  of  revised  inflation  and 
civilian  pay  pricing  indices.  The  FT  1983  decrease  again  reflects  reprograming  action  within  the  Army  to  higher  priority 
programs . 
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E.  (U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  advanced  development  program  provides  for  the  development,  verification, 
and  demonstration  of  vital  technology  in  areas  currently  restricting  Army  airmobile  systems.  This  continuing  program  la 
formulated  on  the  basis  that  advances  in  state-of-the-art  technology  will  be  made  only  If  technology  Is  validated  and  tech¬ 
nical  confidence  Is  gained  through  component  or  system  demonstral ton  in  actual  or  simulated  flight  conditions.  These  demon¬ 
strations  further  influence  early  consideration  of  new  technology  Integration  with  existing  and  state  of  the  art  systems  and 
enhance  opportunities  to  apply  the  technology  to  existing  systems  in  block  modifications  or  service  life  extension  programs. 
The  program  includes  efforts  in  advanced  rotors  and  flight  control  systems  and  In  the  application  of  advanced  materials  and 
structures.  Foreign  state-of-the-art  trends  and  potential  threats  to  the  present  and  future  materiel  systems  and  subsystems 
have  been  and  are  continually  considered . 

G.  (U)  RELATED  ACTIVITIES:  The  technology  being  developed  and  demonstrated  in  this  program  is  closely  coordinated  and 
related  to  work  being  conducted  by  the  Navy,  Air  Force,  and  National  Aeronautics  and  Space  Administration  (NASA). 

Duplication  of  effart  Is  avoided  through  coordination  with  these  agencies  on  a  continuing  basis  and  through  Joint  program 
reviews,  exchange  of  information  and  reports,  the  Technical  Cooperation  Program,  NASA  Research  and  Technology  Committees, 
North  Atlantic  Treaty  Organization  (NATO)  Standardization  Agreements  (STANAC's),  and  the  NATO  Advisory  Group  on  Aerospace 
Research  and  Development  (AGARD).  This  program  la  included  In  the  Tri-Service  Aeronautical  Vehicle  and  Structures 
Technology  Coordinating  Papers.  Efforts  under  this  program  are  related  to  activities  under  Program  Element  6. 22. 09. A, 
Aeronautical  Technology,  as  well  as  to  other  major  Army  aircraft  systems  currently  under  development  ( AH-64  -  Advanced 
Attack  Helicopter-Apache).  The  Tilt  Rotor  Research  Aircraft  program  is  Jointly  funded  by  the  Army,  Navy,  and  the  National 
Aeronautics  and  Space  Administration  (NASA),  and  the  rotor  research  program  utilizing  the  Rotor  Systems  Research  Aircraft  is 
jointly  funded  by  NASA  and  the  Army  only.  Nbmeroua  tasks  In  this  program  had  their  origin  within  efforts  performed  in 
Program  Element  6. 22. 09. A,  Aeronautical  Technology. 

H.  (U)  WORK  PERFORMED  BY:  This  work  is  performed  by  the  Research  and  Technology  Laboratories  of  the  US  Army  Aviation 
Research  and  Development  Command  located  at  Moffett  Field,  CA;  Fort  Eustls,  VA;  and  Hampton,  VA.  Work  in  related  activities 
Is  also  performed  by  the  National  Aeronautics  and  Space  Administration  (NASA)  Ames  and  Langley  Research  Centers,  located  at 
(toffett  Field,  CA,  and  Hampton,  VA.  The  top  five  contractors  are:  Hughes  Helicopters,  Culver  City,  CA;  Sikorsky  Aircraft, 
Stratford,  CT;  Boeing  Vertol  Company,  Philadelphia,  PA;  Raman  Aerospace  Corporation,  Bloomfield,  CT;  and  Bell  Helicopter 
Textron,  Fort  Worth,  TX.  Much  of  the  contract  work  is  cceipetitivo,  and  the  contractors  are  to  be  determined.  The  total 
anticipated  contract  dollar  value  for  FY  1983  is  approximately  $25,000,000. 
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I.  (U)  PROCRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahaenta:  Project  DB41:  The  Advanced  Coapoalte  Airframe  Prograa  (ACAP)  was  initia¬ 
ted  In  FY  1979.  A  preliminary  design  was  conducted  which  Included  trade-off  Investigations  and  concept  selections.  This 
effort  was  concluded  in  FY  1980.  In  FY  1980  a  Request  for  Proposal  (RFP)  was  released  and  proposals  received  for  Phase  1 
(detailed  design  and  support  testing)  and  Phase  11  (full-scale  fabrication  and  ground/fllght  teats).  In  FY  1981,  two  con-  ' 
tractors,  Sikorsky  Aricraft  and  Bell  Helicopter  Textron,  were  competitively  selected  for  the  Phase  1  effort  with  an  option 
to  Initiate  the  Phase  II  effort.  Project  D313:  This  project  was  Initiated  to  allow  support  cost  for  research  aircraft  to 
be  Identified  separately  from  the  cost  of  research  conducted  on  or  with  the  aircraft.  Separation  of  research  and  aupport 
coat  greatly  facilitates  tracking  total  development  expenses.  In  FY  1980  these  funds  supported  the  UH-1H  V/STOLAND  aircraft 
Involved  in  the  controls  program;  the  Y0-3A  aircraft,  which  was  used  for  AH-1S  (Ogee  Tip)  ln-fllght  acoustic  measurements; 
the  Rotor  Systems  Research  aircraft  (RSRA)  being  readied  for  testing  an  S-61  rotor  system;  and  the  Tilt  Rotor  Research 
Aircraft  currently  completing  concept  validation.  In  FY  1981,  noise  measurements  were  conducted  on  a  Hughes  500D  with 

tandard  and  four-bladed  tall  rotor  systems  using  the  YO-3  aircraft.  Flight  testa  were  also  Initiated  with  an  an  AH-1C 
instrumented  helicopter.  Project  D31A:  Advanced  rotor  work  was  previously  accomplished  under  project  D157.  The  most 
recent  effort  completed  was  the  feasibility  demonstration  of  the  Bearingless  Main  Rotor  (BMR)  concept.  In  FY  1980  the 
Integrated  Technology  Rotor  (ITR)  Program  waa  Initiated  to  demonstrate  the  application  of  atate-of-the-art  rotor  technology 
efficiencies.  Funds  from  the  project  were  also  used  In  support  of  the  S-61  rotor  flight  research  efforts  to  establish  a 
data  base  for  the  ITR.'  In  FY  1981,  r.  request  for  proposal  (RFP)  was  released  for  the  concept  definition  phase  of  the  ITR 
program.  This  phase  will  exsmloe  various  concepts,  geometric  constraints,  approximate  stress  analysis,  component  siring, 
and  control  system  layouts  to  Identify  an  optimum  structural  configuration  on  which  to  base  a  preliminary  design.  Project 
D31S:  All  work  In  this  area  was  conducted  under  the  Advanced  IHgltal/Optlcal  Control  System  (ADOCS)  prograa.  Primary 
emphasis  has  been  on  the  contractual  development  of  various  d lgltsl/optical  (fiber-optic)  components  to  include  control 
media  mechanization,  fiber  optic  transducers,  optical  servovalves,  nonconventlonal  electric  power  supplies,  and  advanced 
rotor  actuation  concepts.  In  FY  1981,  component  development  programs  Initiated  In  FY  1980  were  completed  and  fabrication 
Initiated.  A  contract  was  awarded  for  development  of  an  advanced  controller  and  related  flight  control  system.  The 
advanced  dlgltal/optlcal  control  system  (A00CS)  flight  demonstrator  request  for  proposal  (RFP)  was  issued  with  a  planned 
award  In  IQ  FY  1982. 

2.  (0)  FY  1982-FY  1986  Program:  Project  DBA1:  The  Advanced  Composite  Airframe  Program  (ACAP)  detail  dealgn  will  be 

completed  along  with  the  critical  dealgn  review.  Testing  of  specimens  and  test  fixtures  will  be  undertaken  and  * 
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manufacturing  techniques  will  be  assessed.  Project  D313:  The  Roior  Systems  Research  Aircraft  (RSRA),  configured  In  the 
helicopter  mode,  will  continue  S-61  helicopter  rotor  testing.  Concept  validation  on  the  XV-15  Tilt  Rotor  Research  Aircraft 
will  be  completed.  Support  for  research  activities  involving  the  Y0-3A,  UH-1H,  AH-1G,  and  CH-47  aircraft  will  continue. 
Project  D314:  Results  of  the  concept  definition  phase  will  be  evaluated  and  mult. pie  contracts  awarded  3Q  FY  1982  for  the 
Integrated  Technology  Rotor  (1TR)  preliminary  design,  which  will  extend  tlie  concept  definition  to  the  entire  rotor  system 
including  blade  design,  controls/ Interface  with  flight  vehicle,  aerodynamic  stability,  loads,  and  handling  qualities. 

Project  D315:  Emerging  results  from  the  advanced  controller/f light  control  effort  will  be  briefed  and  Incorporated  in  the 
Advanced  Dlgltal/Optlcal  Control  System  (ADOCS)  flight  demonstrator  preliminary  design.  Advanced  rotor  actuation  concepts 
will  be  completed  with  submission  of  a  final  report.  Recommendations  from  this  report  will  alBo  be  included  in  the  prelimi¬ 
nary  design  anticipated  to  be  completed  by  the  end  of  IQ  FY  1982.  Detailed  design  of  the  ADOCS  demonstrator  will  also  be 
completed.  For  FY  1983:  Project  DB41:  During  the  first  half  of  FY  1983,  Advance  Composite  Airframe  Program  (ACAP)  design 
support  tests  will  be  completed  and  proposed  manufacturing  methods  assessed.  An  ln-proceB8  review  will  be  held  to  evaluate 
contract  efforts  to  date  and  provide  final  approval  of  complete  aircraft  detail  design.  On  or  about  3rd  Quarter  FY  1983, 
contractual  efforts  will  be  initiated  for  detailed  tooling  designs,  development  of  manufacturing  plans,  and  fabrication  of 
full-scale  airframe  tooling.  Project  D313:  S-61  rotor  research  will  be  completed.  The  Tilt  Rotor  Research  aircraft  will 

complete  documentation  testingk  making  the  aircraft  available  for  more  extensive  Army  operational  suitability  tests  and  de*. 
onstratlons  to  Isolate  known  missions  where  the  tilt  rotor  concept  provides  significant  advantages  over  other  aircraft  con¬ 
figurations.  Project  D314:  Preliminary  design  of  the  Integrated  Technology  Rotor  (1TR)  will  be  completed  during  4th  Quarter 
FY  1983.  At  this  time,  one  or  two  contractors  will  be  selected  to  conduct  detailed  design  fabrication  and  flight  test 
hardware.  Project  D313:  Fabrication  of  flight  test  hardware  including  controller,  sensors,  and  optlct  interconnects  will 
be  started  and  testing  begun  prior  to  aircraft  installation.  For  FY  1984:  Project  DB41:  The  Phase  II  contract  will  con¬ 
tinue.  The  fabrication  of  the  flight  vehicle  will  be  initiated.  Project  D313:  The  Rotor  Systems  Research  Aircraft  (RSRA), 
Y0-3A,  UH-1H,  AH-1G,  will  continue  to  be  used  in  a  variety  of  flight  test  programs.  Project  D314:  The  detailed  design  stu¬ 
dies  for  the  Integrated  Technology  Rotor  (1TR)  will  be  initiated  early  in  FY  1984,  followed  closely  by  component  fabrication 
and  design  substantiation  testing.  Planning  will  begin  and  a  development  plan  prepared  for  the  High  Technology  Rotor  (HTR). 
Project  D313:  A  full-up  flight  demonstration  and  verification  of  the  Advanced  Digital/Optlcal  Control  System  (ADOCS)  will 
be  started  in  4th  Quarter  FY  1984. 
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Project:  #DB41  Title:  Advanced  Structures 
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A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  As  units  of  the  combined  arns  team.  Army  aviation  members  must  be  prepared  to 
fight  in  a  high  threat  environment  at  low  altitude,  day  and  night,  and  under  all  weather  condition:,.  In  the  Central  Europe, 
Middle  Eaat|(  or  any  known  scenario,  the  helicopter  will  face  an  awesome  array  of  air  defense  threat  systems  to  Include  opti¬ 
cally  and  radar  guided  23mm,  30mm,  and  37mm  weapons;  SA-6,  7,  and  9  Infrared  and  radar-guided  missiles;  and  potential 
nuclear/blologlcal/chemlcal  and  laser  threats.  As  a  result,  the  helicopter  must  possess  improved  mobility,  firepower,  and 
Inherent  features  providing  durability  and  sustainability  for  extended  periods  of  combat.  This  necessitates  that  Army  heli¬ 
copters  ausl  be  durable,  damage  resistant,  easy  to  repair  nnd  maintain  and  possess  the  highest  level  of  availability  pos¬ 
sible.  The  application  of  composite  materials  to  primary  helicopter  structures  is  the  key  to  providing  the  Army  aviation 
essential  for  the  future  Integrated  battlefield.  The  objective  of  .this  project  is  to  demonstrate  and  establish  advanced 
structures  technology  for  helicopters.  The  advanced  structural  technology  resulting  from  this  program  will  be  applicable  to 
current  aircraft  (UH-60  Black  Hawk,  AH-64  Apache)  as  product  improvements  as  well  as  future  Army  aircraft  systems  and  ulti¬ 
mately  will  benefit  other  DOD  services,  agencies,  and  the  US  helicopter  industry  as  well.  This  program  is  designed  to 
demonstrate  that  composite  materials  technology  can  be  applied  to  primary  rotorcraft  structures  to  gain  significant  system 
Improvements  including:  reduced  weight  and  cost,  increased  ballistic  damage  tolerance,  reduced  radar  cross-section,  im¬ 
proved  crashworthiness,  reduced  maintenance.  Improved  survivability,  and  easier  repair  of  battle  damage  while  operating  in  a 
combat  environment.  State-of-the-art  composite  materials  require  less  enerRy  for  fabrication  than  metnla,  will  reduce 
demand  for  expensive  metals  in  critically  short  supply,  and  promise  reduced  life  cycle  costs.  The  near-term  goals  for  this 
program  are  a  demonstration  of  a  22-percent  reduction  in  cost  and  24-percent  reduction  in  system  weight  when  compared  with  a 
baseline  metal  airframe. 

B.  (U)  RELATED  ACTIVITIES:  The  technology  being  developed  and  doaonstrated  in  this  program  is  related  to  Navy  (62241N  - 
Aircraft  Technology)  and  the  National  Aeronautics  and  Spare  Administration  (NASA)  Research  and  Technology  Objectives  Plan 
(303-42-13).  Duplication  of  effort  is  avoided  by  coordination  with  these  agencies  on  a  continuing  basis  through:  joint 
program  reviews,  exchange  of  technical  data  and  reports,  The  Technical  Cooperation  Program  (TTCP),  NASA  research  and  tech¬ 
nology  caamlttees.  North  Atlantic  Treaty  Organization  (NATO)  Standardization  Agreements  (STANACS),  and  the  NATO  Advisory 
Croup  on  Aerospace  Research  and  Development.  Efforts  under  this  program  are  related  to  Exploratory  Development  tasks  being 
accomplished  under  Program  Element  #6. 22.09. A,  Aeronautical  Technology  (Tech  Area  -  AH76B).  As  part  of  a  Joint  Arwy-NASA 
agreement  initiated  in  1979,  the  NASA  Langley  Research  Center  and  the  collocated  Army  Structures  Laboratory  (Army  Aviation 
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Research  and  Development  Command)  have  structured  a  comprehensive  Advanced  Rotorcraft  Technology  Program  to  follow  and 
ccnplement  the  Army's  Advanced  Composite  Airframe  Program  (ACAP).  NASA,  In  turn,  will  Investigate  second-generation  r  on- 
cepts  for  possible  civil  applications*  These  two  programs  are  belu»:  closely  coordinated  to  avoid  duplication  and  derive 
maximum  advancements  in  composite  technology.  Although  there  are  cfmllar  civil  and  military  composite  structures  require¬ 
ments,  ccmbat  suitability  dictates  that  the  Advanced  Composite  Airframe  Program  (ACAP)  demonstrate  the  benefits  of  compo¬ 
sites  when  considering  military  requirements  such  as  vulnerability  reduction,  reduction  of  detection,  crashworthiness,  laser 
hardening,  and  chemical/biological  agent  protectlon/decontaftinatlon . 

C*  (U)  WORK  PERFORMED  BY:  This  work  is  performed  by  the  Applied  Technology  Laboratory  at  Fort  Eustls,  Virginia,  a  part  of 
the  US  Army  Aviation  Research  and  Development  Command.  In  FY  1981,  two  contractors,  Sikorsky  Aircraft  and  Bell  Helicopter 
Textron,  were  competitively  selected  for  a  Phase  I  effort  (detailed  design  and  design  support  testing).  This  effort  will 
continue  for  17  months.  Upon  completion.  Phase  II  (design  fabrication  and  test)  will  commence  upon  formal  recommendation  of 
the  review  board.  The  total  anticipated  contract  dollar  value  for  FY  1983  is  $19,000,000. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1*  (U)  FY  1981  and  Prior  Accomplishments:  The  preliminary  design  of  the  Army's  Advanced  Composite  Airframe  Program 

(ACAP)  mbs  Initiated  in  1^79  as  the  principal  effort  for  project  number  DBAl.  Preliminary  concept  design  was  solicited 
from  all  of  the  prime  helicopter  companies.  This  effort  Included  trade-off  Investigations  and  concept  selections  with 
emphasis  on  the  beat  concepts  for  composite  structursl  joining,  fabrication,  assembly,  and  toolinR.  All  primary  and  second¬ 
ary  slrfrsme  structure  designs  considered  aaxlmim  benefits  from  welnht,  cost,  produclblllty,  maintainability;  vulnerability, 
and  survivability.  The  preliminary  design  investigation  was  completed  in  FT  1980,  and  the  weight  and  cost  savings  were  con¬ 
firmed  to  be  achievable.  The  next  step  was  to  demonstrate  these  Improvements  and  to  establish  confidence  In  composite  mate¬ 
rials  for  primary  airframe  structures.  Phase  I  (detail  design  and  support  testing)  and  Phase  II  (full-scale  fabrication, 
ground/flight  test)  planning  was  therefore  Initiated,  and  proposals  for  this  effort  were  received  for  evaluation.  Technical 
personnel  were  drawn  from  the  Army  research  community  including  the  Ballistics  Research  Laboratory  ( BRL)  and  the  Army 
Materiel  and  Mechanics  Research  Center  (AMMRC),  and  personnel  from  NASA,  the  Navy,  and  the  Air  Force  provided  additional 
expertise  for  the  Phase  I  selection.  Two  contractors,  Sikorsky  nlrrraft  and  Bell  Helicopter  Textron,  were  competitively 
selected  for  the  Phase  I  effort  with  an  option  to  Initiate  the  Phase  11  effort  based  upon  a  review  board  decision.  Current 
funding  levels  permit  two  contractors  for  Phase  II.  The  primary  focus  of  Phase  I  Is  on  the  detail  design  of  the  composite 
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airframe  structure  with  consideration  of  structural  integrity,  manufacturing  methods,  crashworthiness,  laser,  and  radar 
effects,  and  Interface  with  other  vehicle  systems  and  subsystems. 


2.  (U)  FY  1962-FY  1984  Program:  During  FY  1982  design  of  test  specimens  (l.e.,  airframes  sections,  subcomponents. 
Joints,  attachments)  and  test  fixtures  will  be  initiated.  Test  specimen  and  fixtures  will  be  fabricated,  and  laboratory 
design  support  tests  also  initiated.  The  design  support  tests  will  be  conducted  to  verify  and  quantify  structures  and  mate¬ 
rials,  radar  reflectivity,  drag/stability,  al rframe/ 1  ending  gear  drop  test  capability,  and  laser  and  lightning  characteris¬ 
tics.  Manufacturing  methods  for  full-scale  airframe  fabrication,  along  with  detailed  design  and  design  support  teat 
efforts,  will  also  be  further  assessed  and  a  final  selection  made.  The  Phase  1  effort  will  be  completed  by  the  end  of  FY 
1982  and  a  Government  In-Process  Review  will  be  conducted  to  review  the  status  and  results.  Upon  completion  of  the  review, 
the  Government  will  determine  which  Phase  11  effort(s)  will  be  authorized.  This  procedure  is  the  result  of  current  funding 
limitations  and  realistic  assessment  of  composite  structures  technology.  At  the  start  of  FY  1983,  the  Phase  II  efforts  will 
be  initiated  upon  the  recommendation  of  the  In-Process  Review.  This  effort  will  include  airframe  fabrication,  structural 
teat,  flight  vehicle  assembly,  and  ground  and  flight  lest  demonstration,  and  will  continue  for  30  months  before  completion 
of  the  program.  Also  during  FY  1983,  the  Phase  II  effort  will  include  detailed  tooling  designs  and  development  of 
manufacturing  plans  along  with  fabrication  of  full-scale  airframe  assembly  and  tooling.  The  full-scale  airframe  components 
and  airframe  assemblies  will  be  subjected  to  laboratory  structural  static  and  dynamic  teats.  Phase  II  contractual  effort 
will  continue  into  FY  1984.  During  this  year  laboratory  structural  tests  will  be  completed.  In  addition  to  the  structural 
tests,  ballistic  tests  and  airframe  drop  tests  will  also  he  conducted.  The  fabrication  and  assembly  of  flight  vehicles  will 
be  initiated.  These  efforts  will  consist  of  fabricating  three  complete  airframe  assemblies.  The  manufacturing  techniques 
selected  trill  be  assessed  with  regard  to  compatibility  with  the  advanced  structural  configuration,  ’and  cost  tracking  of  com¬ 
posite  components  Will  be  performed  to  substantiate  projected  production  cost  trends.  Upon  successful  assembly  of  the 
flight  vehicles,  ground  tests  of  the  vehicles  will  commence. 


3.  (U)  Program  to  Completion:  The  ground  test  will  be  completed  in  early  FY  1985.  The  first  flight  of  the  complete 

vehicle  is  sclieJuTeTTor'TliieTTrsF  quarter  of  FY  1985  with  50  hours  of  flight  test.  The  Advanced  Composite  Airframe 
Program  (ACAP)  will  be  completed  in  the  third  quarter  of  FY  1985.  Based  on  the  experience  gained  in  the  ACAP,  the  advanced 
composite  structures  technology  will  be  utilized  to  initiate  the  Advanced  Composite  Rotor  Hub  program  in  FY  1984.  This 
3-year  program  is  to  develop  and  demonstrate  composite  roior  hub  technology  for  implementation  into  the  Army's  inventory  and 
new  aircraft  systems.  The  goals  for  this  program  are  22-percent  velght  savings,  24-percent  acquisition  cost  savings, 
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simplicity  In  design,  reduced  drAg ,  and  reduction  and  elimination  of  critical  precious  metals  In  the  rotor  hub.  Advanced 
materials  and  automated  manufacturing  concepts  for  large  structural  components  will  be  used  to  allow  quantity  production  at 
lowest  possible  cost.  At  about  the  same  time,  this  technology  and  experience  will  also  be  used  to  develop  a  small 
(3000-pound  design  gross  weight),  low-cost  ctmposlte  airframe  with  Inherent  concepts  for  crashworthiness  and  damage  toler¬ 
ance  to  protect  helicopter  crews  and  high-cost  subsystems."  Tills  program  will  develop  a  small,  lightweight,  and  highly  dura¬ 
ble  composite  airframe  applicable  to  larger  quantity  production  of  the  next-generation  light  helicopters  (LHX)  for  the 
1990’s. 

4.  (U)  Major  Milestones: 


Major  Milestones 


Curreit  Milestone  Dates 

Mi  leal  one  Pates  Shown  In  FY  1982  Submission 


Preliminary  Design  Completion 
Phase  1  Award 
Phase  1  Completion 
Phase  II  Initiation 
Phase  II  Completion' 

ACAP  Program  Completion 


3Q  FY  1980 
2Q  FY  1981 
4q  FY  1982 
IQ  FY  1983 

3Q  FY  1985 


3Q  FY  1980 
2Q  FY  1981 
2Q  FY  1983 
3Q  FY  1983 

3Q  FY  1985 


The  6-month  advance  In  Phase  1  completion  Is  the  result  of  contract  negotiation  for  a  revised  funding  profile  which  allows 
an  18-month  period  of  Phase  1  performance  Instead  of  an  extended  24-month  phase.  This  shorter  Phase  1  period  permits  a  more 
cost  effective  overall  program  and  timeliness  of  technology  bcnefltn  and  transfer.  The  advance  In  Phase  I  completion  natu¬ 
rally  will  result  In  a  six-month  advance  In  Phase  II  Initiation. 
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5.  (U)  Resources  ($  In  thousands): 

Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

RDTE 

Ac  tua  1 

Eb  t  lniarr 

Estimate 

Estimate 

to  Completion 

Coat 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

8213 

16234 

21397 

22501 

Continuing 

Not  Applicable 

submission) 

6571 

16282 

19529 

N/A 

Continuing 

Not  Applicable 

The  funding  Increase  In  FY  1981  reflects  a  minor  Congressional  supplemental  Increase.  In  PT  1982,  the  funding  decrease 
reflects  changes  In  Inflation  Indices  and  adjustments  for  civilian  pay  Increases.  In  FY  1983,  the  funding  Increase  re¬ 
flects  an  FY  1982  amended  progran  adjustment  necesal tatcd  by  refinement  of  the  Army's  advanced  structures  progran. 
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Project:  FD315  Title:  Advanced  Flight  Controls 

Program  Element:  #6. 32. 1 1 .A  Title:  Rotary  Wing  Controls,  Rotors,  and  Structures 

DOD  Mission  Areal  #353  -  Engineering  Technology  (ATP)  Budget  Ac t ivi t y :  #2  Advanced  Technology  Development 

A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objective  of  this  program  Is  to  advance  flight  contro  technology  for 
Army  aircraft  through  development,  verification,  and  validation  of  improved  flight  control  concepts.  This  program  la  neces¬ 
sary  to  provide  Improved  capability,  survivability,  reliability,  maintainability,  and  a  better  crew-aircraft  (man-machine) 
interface  for  rotorcraft  systems.  Thp  program  Includes  the  Integral  Ion  of  flight  control  system  logic,  mechanization,  dis¬ 
plays,  and  sensors  Into  the  aircraft  system.  The  baste  approach  uses  a  digital  avionics  and  fiber  optica  data  connector. 

The  principal  goal  of  the  program  Is  to  permit  pilots  to  perform  demanding  nap-of-thr-earth,  adverse  weather,  and  night 
operational  missions  without  mission  degradation  due  to  excessive  pilot  workloads  and  allow  the  pilots  to  concentrate  on 
tactical  mission  needs.  Emphasis  will  be  on  systems  that  can  be  retrofitted  to  existing  aircraft  as  product  Improvements 
and  on  supporting  near-term  development  programs.  Critical  test  missions  Include  tactical  flight  profiles  for 
nap-of-the-earth/low-level  terrain  flying  during  adverse  weather  and  hostile  battlefield  conditions  for  both  day  and  night 
operations. 

B.  (U)  RELATED  ACTIVITIES:  The  technology  being  developed  and  demonstrated  in  this  program  closely  follows  related  Navy 
(Program  Element  #6. 22. 41. N,  Aircraft  Technology),  Air  Force  (Program  Element  #6. 22. 01. F,  Flight  Dynamics),  and  National 
Aeronautics  and  Space  Administration  (NASA)  programs  (Research  and  Technology  Operations  Plan:  505-42-31).  Coordination 
with  these  agencies  and  others  is  accomplished  on  a  continuing  basis  to  include:  Joint  program  reviews;  exchanges  of  tech¬ 
nical  information  and  reports;  execution  of  Joint  projects;  and  program  interfaces  required  as  part  of  the  Department  of 
Defense  Tri-Service  Aeronautical  Vehicle  Technical  Coordinating  Paper  (TCP).  Program  duplication  of  effort  Is  also  avoided 
through  technical  panel  and  action  group  coordination  as  a  part  of  The  Technical  Cooperation  Program  (TTCP),  NASA's  Research 
and  Technology  Committees,  North  Atlantic  Treaty  Organization  (NATO)  Stsndarizatlon  Agreements  (STANAG’s)  and  the  NATO 
Advisory  Group  on  Aerospace  Research  and  Development  (ACARD).  This  program  is  supported,  In  part,  by  exploratory 
development  activities  under  Program  Element  #6. 22. 09. A,  Aeronautical  Technology,  as  well  as  other  major  Airy  aircraft 
weapon  systems  currently  under  development  ( AH-64  Advance  Attack  Helicopter-Apache). 

C.  (U)  WORK  PERFORMED  BY:  This  work  Is  performed  by  the  Research  and  Technology  Laboratories,  a  part  of  the  US  Army 
Aviation  Research  and  Development  Command.  Laboratories  located  at  Moffett  Field,  CA,  and  Fort  Eustls,  VA,  will  execute  the 
program.  Work  In  related  activities  l's  also  performed  by  the  National  Aeronautics  and  Space  Administration  Ames  Research 
Center,  located  at  Moffett  Field,  CA.  The  contracts  for  FY  19B2  will  be  competitively  determined.  The  total  anticipated 
contract  dollar  value  for  FY  1982  Is  approximately  $7,602,000. 
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D.  (U)  PROGRAM  ACCOM P1.1SWENTS  AMD  FUTURE  PROGRAMS: 

1-  (U)  FY  1981  and  Prior  Accomplishments:  The  Advanced  Dlgltal/Optlcal  Control  System  (ADOCS)  Determination  and 

Finding  (D&F)  was  approved  third  quarter  FY  1979.  Since  that  time,  the  program  baB  focused  on  the  development  of  components 
and  technology  In  anticipation  of  the  PY  1984  flight  demonstration  program.  The  two  control  media  mechanization  programs 
Investigating  fly-by-wlte  and  fly-by-flber  optics  trade-offs  were  Initiated  in  FY  1980  and  completed  In  FY  1981.  This 
effort  provided  data  on  optimum  control  media  paths  along  with  Information  on  additional  testing  necessary  to  assure  succes¬ 
sful  utilization  In  a  control  system.  The  six  digital  optical  transducer  programs  Initiated  In  FY  1980  completed  prelimi¬ 
nary  and  detail  design  phases  and  began  fabrication.  Design  data  obtained  under  these  contracts  will  be  available  for  the 
Advanced  Dlgltal/Optlcal  Control  System  (ADOCS)  flight  demonstration  contractor  for  preliminary  system  design.  The  optical 
servovalve' contract  awarded  In  last  quarter  FY  1980  completed  preliminary  and  detail  design  phases  and  began  fabrication. 

The  Advanced  Controller/ Advanced  Flight  Control  System  (AFCS)  contract  was  awarded  first  quarter  FY  1981  with  a  24-month 
period  of  performance.  During  this  period,  initial  literature  review,  analyses,  and  simulations  will  be  completed.  An 
advanced  rotor  actuation  concept  contract  was  awarded  In  first  quarter  FY  1981  with  a  period  of  performance  of  15  months- 
All  technical  work  under  this  contract  was  completed  In  FY  1981  and  Includes  preliminary  designs  of  small-  and  medium-size 
helicopter  rotor  actuation  concepts.  The  Advanced  Dig i tal/Optlcal  Control  System  (ADOCS)  flight  demonstration  Request  for 
Proposal  (RFP)  was  Issued  second  quarter  FY  1981  with  planned- award  in  first  quarter  FY  1982.  A  52-month  period  of  perform¬ 
ance  Is  planned.  The  entire  preliminary  design  phase  for  the  digital  optical  and  backup  control  systems  Is  planned  to  be 
completed  in  FY  1982. 

2.  (U)  FY  1982-FV  1984  Program:  The  six  digital  optical  transducer  contracts  and  the  two  optical  servovalve  contracts 

will  be  completed  In  FY  1982.  The  resulting  design  and  test  data  will  be  used  to  assist  In  selection  of  the  technology  con¬ 
cepts  to  be  used  In  the  flight  demonstration  control  system.  The  advanced  controllers  Advanced  Flight  Control  System  Task  I 
post-simulation  briefing  will  provide  data  to  the  Advanced  Dlgltal/Optlcal  Control  System  (ADOCS)  flight  demonstration  con¬ 
tractor  In  first  quarter  FY  1982.  The  Task  II  completion  and  post-simulation  briefing  Is  planned  for  last  quarter  FY  1982. 
This  will  supply  control/display  system  Information  to  the  flight  demonstration  contractor.  Also  during  this  period,  the 
advanced  rotor  actuation  concepts  will  be  completed  with  submission  of  the  final  report.  The  recommendations  from  this  pre¬ 
liminary  contract  will  be  analyzed  for  potential  follow-on  laboratory  hardware  for  feasibility  demonstrations.  The  flight 
demonstration  preliminary  design  will  be  completed  and  the  detail  design  started  fourth  quarter  FY  1982.  A  one-year  effort 
will  be  started  In  the  second  quarter  FY  1982  to  investigate  the  feasibility  of  an  optical  to  fluidic  servovalve  and  of  an 
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optical  switch  mechanism.  Both  concepts  represent  significant  advances  over  current  optical  and  fluidic  technology.  Detail 
design  of  the  flight  demonstrator  will  be  completed  during  the  first  quarter  of  FY  19B3.  Upon  completion,  fabrication  of 
hardware  will  begin  Immediately,  with  projected  completion  during  first  quarter  FY  1984.  Integration  and  testing  of  all 
flight  hardware  will  be  completed  prior  to  aircraft  installation.  All  flight  hardware  will  be  installed  In  the  test  air¬ 
craft  and  subjected  to  extensive  ground  and  tiedown  testing  prior  to  actual  flight  testing.  Flight  safety  approval  will  be 
obtained  following  completion  of  the  ground  test  program.  First  flight  will  ocrur  fourth  quarter  FY  1984.  Additional  work 
on  advanced  optical  component  concepts  will  be  continued  to  Include  the  completion  of  the  optlcal/f luldlc  servovalve  and 
optical  switch  effort  Initiated  In  FY  1982.  A  full-up  flight  demonstration  and  verification  of  the  Advanced  Dlgital/Optlcal 
Control  System  (ADOCS)  will  be  Initiated  fourth  quarter  FY  1984. 

3.  (U)  Program  to  Completion:  A  full-up  flight  demonstration  and  verification  of  the  advanced  dlgltal/optlcal  control 
system  will  be  completed  at  the  end  of  FY  1984  or  start  of  FY  1985.  This  program  Is  a  continuing  effort  which  will  develop 
other  advanced  flight  control  hardware  and  associated  technology. 

4,  (U)  Majdr  Milestones: 


Major  Milestones 
Contract  Program  Initiation 
Program  Initiation, 

Flight  Demonstration 
First  Flight 
Final  Report  (ADOCS) 


Cur  rent 

Milestone  Dates 
3q  FY  1 9H0 
IQ  FY  1982 


Milestone  Dates 
Shown  In  FY  1982 
Submission 
Tq  FY  1980 
4Q  FY  1981 


4Q  FY  1984  4Q  FY  1983 

lq  FY  1986  40  FY  1984 


The  dels?  In  the  Initiation  of  the  flight  demonstrator  program  from  4Q  FY  1981  to  IQ  FY  1982  was  due  largely  to  a  redlstrl 
button  of  funds  within  the  program  element  during  the  fiscal  year.  Delay  of  first  flight  from  4Q  FY  1983  to  4q  FY  1984 
resulted  from  the  above  delay  and  from  a  more  realistic  schedule  based  on  additional  planning.  Completion  of  the  program 
(Final  Report)  has  been  changed  from  4Q  FY  1984  to  lq  FY  1986  to  reflect  the  above  changes  as  well  as  a  change  In  the  teat 
plan.  (The  number  of  flight  teat  houra  was  Increaeed  from  25  hours  to  100  hours,  thus  accommodating  a  planned  follow-on 
program  In  the  basic,  demonstration  effort.) 
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5.  (U)  Resource*  ($  in  Thousands);  A  fu31~up  flight  dnnonstrat Ion  and  verification  of  the  advanced  digital/optical 
control  system  vi\l  be  demonstrated  at  the  end  of  FY  1983  or  start  of  FY  1984.  The  program  is  a  continuing  effort. 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

ROTE 

Actual 

Estimate 

F.at  fmste 

Estimate 

to  Completion 

Cost 

Funds  (current  requirements) 
Funds  (as  shown  in  FY  1982 

2743 

9274 

9370 

10628 

Continuing 

Not  Applicable 

submission) 

4892 

9302 

10562 

N/A 

Continuing 

Not  Applicable 

The  adjustment  in  FY  1981  reflects  a  redistribution  of  funds  within  the  program  element  to  hlfiher  priority  Army  projects. 

The  FY  1982  and  FY  1983  decreases  reflect  changes  in  Inflation  indices,  adjustments  for  civilian  pay  increases,  and  restruc¬ 
turing  of  the  Advance  Digltal/Optlcal  Control  System  (ADOCS)  project  profile. 
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jmj - - 


A.  (U) 

RESOURCES  (PROJECT  LISTING):  ($ 

in  Thousands) 

Total 

Project 

* 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

3926 

5980 

3522 

8278 

Continuing 

Not  Applicable 

DB34 

Rotorcraft  Systems  Inte¬ 

3436 

2616 

3311 

4286 

Continuing 

Not  Applicable 

gration  Simulator  (RSIS) 

DB39 

Flight  Simulator  Components 

490 

3364 

211 

3992 

Continuing 

. Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  The  Army 

,  the  other 

Services , 

and  other  Federal 

Agencies  need  an 

engineering  simulator  to  reduce  development  cost  of  rotorcraft  systems  by  providing  the  means  to  examine  new  technology 
developments,  rotorcraft  systems  Integration  problems,  and  man-mnchine  interface  problems  early  in  the  development  cycle. 

Use  of  a  high  fidelity  engineering  simulator  in  rotorcraft  development  will  reduce  time  as  well  as  cost.  Also,  the  Army  and 
the  other  Services  have  a  continuing  need  for  development  of  advanced  flight  simulator  components  to  offset  Increased 
training  cost  and  to  provide  the  simulated  environments  required  for  training  full  combat  mission  training  for  the  AH64 
APACHE  and  other 'sophisticated  weapon  systems  using  sensors  and  Flying  at  Nap-of-the-Earth  (NOE).  This  program  provides  for 
the  development  of  a  versatile,  high-fidelity,  ground-based  helicopter  simulator  to  support  Army  aviation  system  development 
and  for  the  development  of  flight  simulator  components  to  provide  simulated  environments  required  for  pilot/gunner  combat 
training.  Use  of  the  simulator  for  system  development  include  support  of  conceptual  design  trade-offs,  prototype 
development,  flight  tests,  product  improvement  evaluations,  and  analysis  of  aircraft  accidents  and  investigations  for  acci¬ 
dent  prevention  (DB34),  flight  simulator  component  development  includes  development  of  advanced  components  such  as  scene 
generator,  threat  array,  and  systems  integration  into  flight  training  systems  for  the  AH64  APACHE  and  other  Army  simulators 
(DB39) . 
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C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  Continue  the  contract  development  of  the  Advanced  Cab  and  Visual  System  (ACAVS), 
and  accept  delivery  of  the  rotor  system  motion  generator  -  perform  Integration  Into  development  station  at  AMES  research 
center.  Complete  motion  generator  system  development.  Continue  planning  related  to  simulator  operational  usee  (DB34). 
Continue  accelerated  development  of  feasibility  demonstration  brassboard  of  advance  simulation  capabilities  and  scene  mana¬ 
gement  techniques  needed  to  meet  AH64  combat  mission  simulator  requirements  (DB39). 


D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REOUF.ST  ($ 

in  thousands): 

Total 

Additional 

Estimated 

FY  1981 

FY  1982 

FY  1983 

To  Completion 

Cost 

ROTE 

Funds  (current  requirements)  3926 

Funds  (as  shown  in  FY  1982 

5980 

3522 

Continuing 

Nat  Applicable 

submission)  6366 

7773 

5764 

Continuing 

Not  Applicable 

FY81  decrease  reflects  the  application  of  general 

Congressional 

reduction. 

The  FY82  decrease: 

Adjusted  Inflation  Indices 

and  Congressional  reduction  In  RDTE  f raiding.  FY83  decrease:  Due  to  funding  requirements  of  higher  priority,  the  Army 
deferred  the  aviation  training  center  simulator  (DB35)  and  reduced  funds  for  advance  development  In  simulator  vlalonlca 
(DB39). 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Hot  Applicable 
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F.  (U)  DETA1 LED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  program  Is  to  provide  the  Army  the  advance  research 
necessary  for  providing  realistic,  coat  effective,  and  life  saving  state-of-the-art  synthetic  flight  simulators.  Rotorcraft 
Systems  Integration  Simulator  (RSIS):  Numerous  studies.  Including  those  by  the  Army  Scientific  Advisory  Panel  (ASAP)  Ad  Hoc 
Working  Croup  on  Research  Facility  Requirements  for  Nsp-of-the-Earth  (NOE)  Day/Night  Visual  Flight  Studies,  recommended  that 
the  Army,  as  the  lead  Service  for  helicopter  RAD,  place  increased  emphasis  on  research  and  development  in  helicopter  flying 
qualities  using  ground-based  simulation.  Use  of  the  ground  based  simulation  technique  In  helicopter  development  will  permit 
more  detailed  evaluation  of  engineering  concepts  before  a  commitment  to  flight  hardware,  will  compress  development  time  and 
reduce  cost.  The  Rotorcraft  Systems  Integration  Simulator  (RSIS)  '-xpands  the  capabilities  of  the  National  Aeronautics  and 
Space  Administration  (NASA)  Vertical  Motion  Simulator,  under  a  joint  Army-NASA  agreement.  This  agreement  will  minimize 
costs  of  a  high  fidelity  simulator  obtain  increase  technical  expert lse  in  the  development  of  this  aeronautical  engineering 
research  facility.  The  Flight  Simulator  Component  (FSC)  program  provides  for  the  development  and  demonstration  of  advanced 
flight  simulation  techniques  and  components  for  Incorporation  Into  the  design  of  future  simulators  or  and  for  Improving 
training  capabilities  of  current  simulators.  Full  consideration  is  being  given  to  the  accomplishment  of  the  program  through 
cooperative  development  with  Navy  and  Air  Force  laboratories.  This  effort  includes  the  development  of  visual  simulation 
exponents  designed  to  provide  full  mission  training  capability  for  NOB  flight,  navigation,  gunnery,  and  survivability  in  a 
combat  environment.  Current  program  Includes  preliminary  design  siudiea  and  brassboard  demonstration  for  the  development  of 
wide-angle,  hlgh-resolutlon,  high  pictorial  detail  visual  simulation  techniques  that  provide  large  frontal  and  downward 
angle  viewing  for  NOE  flight  and  Integrate  multiple-viewpoint  sensor  displays  for  tactical  mission  training.  Multiple 
viewpoint  displays  that  slmultaneoualy  provide  a  scene  by  the  pilots  eye  and  as  sensed  by  infrared  or  optical  sensors  loca¬ 
ted  In  other  parts  of  the  aircraft  -  are  critical  for  weapons  system  and  crew  integration  training.  Efforts  related  to 
training  in  gunnery  skills  Include  the  development  of  Innovative  techniques  for  multiple  viewpoint  Image  generation  and  dis¬ 
play  for  effectively  simulating  extended  range  target  and  sensor  Images.  •  Technologies  Include  computer  image  generation 
(CIG)  edge  management  techniques  for  full  mission  simulation.  The  Army  Scientific  Advisory  Panel  (ASAP)  alsp  recommended  a 
modest  Increase  in  utilization  flexibility  of  an  existing  training  simulator  for  training-related  research.  An  Aviator 
Training  Research  Simulator  (ATRS)  Letter  of  Agreement  (LOA)  is  being  staffed  between  TRADOC  and  DARCOM  to  define  require¬ 
ments  for  a  research  simulator  configured  specifically  for  the  study  of  aviation  training  problems,  arid  the  means  to  Improve 
aviation  training  while  declining  costs. 
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„  G.  (U)  RELATED  ACTIVITIES:  Program  Element  6.42. 17. A,  Synthetic  Flight  Training  Systems,  and  6. 22. 09. A,  Aeronautical 

Technology!  This  research  and  development  effort  is  unique  to  Army  requirements  of  simulating  Nap-of-the-Eatth  (NOE)  heli¬ 
copter  flight  visual  simulation  displays.  Coordinated  use  of  Air  Force  and  National  Aeronautics  and  Space  Administration 
(NASA)  facilities  la  being  accomplished  to  minimize  program  costs.  The  Research  and  Engineering  Division,  Project  Manager 
for  Training  Devices,  Naval  Training  Equipment  Center  is  tasked  with  the  responsibility  to  monitor  all  related  research  and 
development  to  preclude  duplication  of  effort. 

H.  (U)  WORK  PERFORMED  BY:  The  Project  Manager,  Training  Devices,  Orlando,  FL;  Naval  Equipment  Training  Center,  Orlando, 
FL;  US  Army  Research  and  Technology  Laboratories,  Ames  Research  Center,  Hoffett  Field,  CA;  American  Airlines  Simulator 

.  Engineering,  American  Airlines  Plaza,  Fort  Worth,  TX.  Total  program  control  Is  exercised  by  the  Army  Materiel  Development 
and  Readiness  Command . 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Rotorcraft  Systems  Integration  Simulator:  Completed  preliminary  design 
studies  for  modifying  National  Aeronautics  and  Space  Administration  (NASA)  Vertical  Motion  System.  Installation  of  a  CDC 
7600  general-purpose  digital  computer  which  will  satisfy  the  computational  requirements  of  the  Rotorcraft  Systems 
Integration  Simulator  (RSIS).  Contracts  awarded  for  modifying  the  NASA  Vertical  Motion  Simulator  (VMS)  motion  system  and 
conceptual  design  studies  for  the  interchangeable  cab,  cab  development  station,  and  the  advanced  visual  system.  Flight 
Simulator  Components:  Feasibility  of  a  single  channel  1-ssor  Scan  Image  Generator  (LSIG)  was  demonstrated  and  achieved  im¬ 
proved  visual  display  scene  quality  at  substantially  reduced  operating  costs.  The  LSIG  design  was  Included  in  the  Cobra 
simulator  production  contract.  Cooperative  effort  drew  to  completion  with  demonstration  In  1QFY82  of  the  cabllity  for  gen¬ 
erating  a  high-detail  region  in  a  low-detail  background  scene.  This  technique  is  being  developed  to  'simulate  targets  and 
weapon  effects  out  to  maximum  ranges  of  aerial  weapon  systems  for  training  target  recognition  and  acquisition. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  Rotorcraft  Systems  Integration  Simulator  (RSIS):  Receive  competitive  propo¬ 
sals,  evaluate  snd  award  the  contract  for  advance  cab  snd  visual .system.  Flight  Simulator  Component:  Award  multiple  con¬ 
tracts  for  integration  of  RAD  exploratory  programs  that  demonstrate  advance  visual  simulation  capabilities  such  as  providing 
multiple  viewpoints  and  multlspectral/ visual  simulations  required  for  AI164  combat  mission  simulator  and  other  emerging 
advanced  weapon  systems.  Continue  cooperative  efforts  for  design  and  development  of  a  wide-angle,  high-detall,  light-value 
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projector.  In  FY83,  the  Rotorcraft  Systems  Integration  Simulator  (RSIS)  program  will  complete  the  motion  generator  system 
development.  Continue  the  contract  development  of  the  advanced  cab  and  visual  system.  Furthermore,  the  flight  Simulator 
Components  will  select  the  most  viable  concepts  for  meeting  AH64  Combat  Mission  Simulator  requirements  and  Initiate  acceler¬ 
ated  development  of  feasibility  demonstration  brassboards  and  scene  management  techniques  required  for  advanced  visual  simu¬ 
lation  capabilities  to  support  AH6A  CMS.  Delivery  and  evaluation  of  light-value  projector  for  use  In  wide-angle, 
high-resolutlon  displays.  In  FY84,  the  Rotorcraft  Systems  Integration  Simulator:  Initiate  Integration  of  the  Advanced  Cab 
and  Visual  System  to  the  motion  base.  Begin  Initial  RSIS  system  checkout  and  verification.  Flight  Simulator  Components: 
Initial  demonstration  and  evaluation  of  advance  visual  simulation  capabilities  Including  Integration  of  Improved  prototype 
light-value  projector.  Begin  development  of  next-generation  Image  generation  technology  to  aupport  requirements  for 
hlgh-rate  Information  processing  and  Image  delivery  systems. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Program  Element:  #6. 32. 16. A  'title:  Altdrop  Equipment  and  Techniques 

DOD  Mission  Area"!  ^553  -  Engineering  Technology  (ATP)  Budget  Activity:  *2  -  Advanced  Technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

FT  1981 
Actual 

FY  19B2 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1775 

2695 

1688 

20B4 

Continuing 

Not  Applicable 

D266 

Airdrop  Equipment  & 

1775 

269  5 

1688 

2084 

Continuing 

Not  Applicable 

Techniques 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  program  supports  advanced  development  of  airdrop  equipment  and 

techniques  to  reduce  airdrop  aircraft  vulnerability  to  enemy  air  deienses,  to  Improve  operational  capability  to  conduct  air¬ 
borne  assaults  Including  Rapid  Deployment  operations,  and  to  provide  an  improved  airdrop  resupply  capability  for  both  air¬ 
borne  and  conventional  forces  of  all  services.  Development  ol  personnel  and  cargo  parachutes,  airdrop  containers,  and  other 
aerial  delivery  equipment  la  Included.  addressed  are 

of  airdrop  forces  and  materiel,  and 

Efforts  are  focused  on  new  airdrop  equipment  and  techniques  which  are  transitioned  from  Program 
Element  6. 22. 10. A,  Airdrop  Technology,  for  demonstration  of  technical,  operational,  and  economic  feasibility  prior  to  final 
development  and  fielding  as  airdrop  equipment.  Thus,  this  program  element  provides  a  vital  link  between  research  and  engi¬ 
neering  of  airdrop  equipment  and  techniques. 

C.  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  Continue  development  and  validation  of:  a  capability  to  airdrop  supplies  from 
high  altitudes  (Ultra-High  Level  Container  Airdrop  System);  a  means  to  facilitate  rapid  assembly  of  airborne  forces  on  drop 
zone  during  low-vfslblllty  conditions  (Drop-Zone  Assembly  Aids,  Non-Visual);  and  a  system  that  Increases  the  capabilities  to 
airdrop  supplies  from  C141  aircraft  (Bundle  Airdrop  System  (041)).  Complete  the  advanced  development  and  transition  to 
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engineering  development  the  following:  Drop  Zone  Assembly  Aids,  Visual,  for  clear/good-vlsibllity  conditions  and  a  system 
to  permit  tandem  airdrop  of  platform  loads  using  the  Airdrop  (.ontrolled  Exit  System. 

D.  (U)  COMPARISON  VilTh  FT  1982  RDTE  REQUEST:  ($  In  thousands) 


FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 

1775 

2695 

1688 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

1258 

2702 

4  709 

Continuing 

Not  Applicable 

The  Increase  of  $517  thousand  in  FT  1981  resulted  from  reprograming  funds  from  Project  Element  6.42. 18. A,  Airdrop  Equipment 
Development.  The  FT  1982  decrease  of  $7  thousand  resulted  from  the  application  of  revised  Inflation  pricing  Indices.  The 
$3021  thousand  decrease  In  FT  1983  reflects  reprograming  of  funds  to  higher  Army  RDTE  priorities. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands)  Not  applicable. 
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i 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  There  arc  nine  major  tasks  scheduled  under  this  program  element  In  the  period 
FY  1982-1964 .  Not  all  of  these  tasks,  however,  will  be  ongoing  concurrently.  The  tasks  are  the  advanced  development  of: 

(1)  Drop  Zone  Assembly  Aids  Systems  (Visual  and  Noil-Visual)  to  permit  rapid  location  and  Identification  of  airdropped 
materiel  and  rapid  assembly  of  airborne  units;  (2)  Airdrop  Controlled  Exit  System  to  solve  the  problem  of  excessive 
drop-zone  dispersion  for  heavy  drop  platform  loads;  (3)  Ultra  High  Level  Container  Airdrop  System  to  provide  the  capability 
to  airdrop  supplies  from  an  altitude  of  7600  meters  with  on  accuracy  of  200  meters;  (4)  Bundle  Airdrop  System  (C— 141)  to 
permit  the  airdrop  of  supplies  and  personnel  from  an  alrcralt  during  a  single  pass  over  the  drop  zone;  (5)  Special 
Operations  Advanced  Parachute  System  (ram  air  parachute)  to  provide  a  capability  to  airdrop  personnel  accurately  from  high 
altitudes  and  large  offsets  from  the  target  area;  (6)  Heavy  Drop  Rigging  System  to  enhance  rigging  and  derigging  of  platform 
loads;  (7)  High-Level  Platform  System  to  allow  airdrop  of  platform  loads  from  an  altitude  of  7600  meters;  and  (8)  Two-Staged 
Personnel  Parachute  System  to  provide  a  capability  to  airdrop  personnel  and  accompanying  bundles  at  low  altitudes  and  high 
speeds. 

G.  (U)  RELATED  ACTIVITIES:  Program  Element  6. 22. 10. A,  Airdrop  Technology;  Program  Element  6.42. 18. A,  Airdrop  Equipment 
Development;  Joint  Air  Movements  Board;  Joint  Technical  Airdrop  Group;  Mutual  Weapons  Data  Exchange  Agreements  with  France, 
Germany,  and  Korea;  North  Atlantic  Treaty  Organization  Air  Transport  Working  Party;  United  States/Cerman  Non-Major  Items 
Meetings;  and  Air  Standardization  Coordinating  Committee,  Working  Party  44,  Standardization  Agreements.  International  and 
Interservice  agreements  and  boards  are  used  to  exchange  information  on  gains  in  airdrop  technology,  to  avoid  duplication  of 
effort  through  Joint  and  combined  efforts,  and  to  promote  and  attain  the  objectives  of  US  Rationalization,  Standardization, 
and  Interoperability  (RSI)  policies  and  programs. 

H.  (U)  WORK  PERFORMED  BY:  Arthur  D.  Little,  Inc.,  Cambridge,  MA;  Army  Electronic  Warfare  Laboratory,  Ft.  Monmouth,  NJ; 
Naval  Ordnance  Station,  Indian  Head,  MD;  AAI  Corporation,  B.iitlmore,  HD;  US  Army  Yuma  Proving  Ground,  Yuma,  AZ;  and  US  Army 
Natick  Research  and  Development  Laboratories,  Natick,  MA. 

I.  (U)  PROGRAM  ACCOMPLI SNMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  design  of  the  parachute  recovery  system  for  the  Ultra-Nigh  Level 

Container  Airdrop  System  (provides  a  capability  to  airdrop  supplies  from  an  altitude  of  7600  meters)  was  completed;  two  pre¬ 
liminary  airdrop  tests  were  successfully  conducted;  and  the  developmental /operat tonal  test  plans  were  prepared  and  approved. 
Plana  were  completed  to  teat  the  Airdrop  Controlled  Exit  System,  and  prototype  systems  were  fabricated  for  engineering 
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design  tests  and  Development  Test  1.  The  design  of  the  pyrotechnic  cutter  for  controlling  the  Two-Staged  Personnel 
Parachute  System  for  airdrop  of  personnel  and  accompanying  bundles  at  low  altitudes  and  high  speeds  was  finalized  and  veri¬ 
fied  through  developmental  testing.  Based  on  the  results  of  an  exploratory  contract  effort,  prototype  Items  were  procured 
for  the  Drop-Zone  Assembly  Aids  System,  Vlsual--a  developmental  system  to  permit  rapid  assembly  of  airdropped  men  and  mater¬ 
iel  on  the  drop  zone.  An  advanced  development  study  and  feasibility  testing  was  Initiated  at  the  Electronic  Warfare 
Laboratory,  Ft.  Monmouth,  NJ,  for  a  covert  electromagnetic  means  to  permit  rapid  assembly  of  airdropped  forces  under 
low-visibility  conditions  (Drop-Zone  Assembly  Aids,  Non-Visual).  , 

2.  (U)  FY  1982  Program:  Conduct  the  In-Process  Review  and  then  transition  to  full-scale  development  the  Two-Staged 
Personnel  Parachute  System  with  accompanying  Bundles.  Continue  the  advanced  development/ validation  of  the  following  work 
units:  Drop-Zone  Assembly  Aids,  Visual  and  Mon-Visual;  Airdrop  Controlled  Exit  System;  and  Ultra-High  Level  Container 
Airdrop  System.  Initiate  the  following  developmental  efforts:  Bundle  Airdrop  System  (C141)  to  permit  a  greater  capability 
to  airdrop  personnel  and  their  equipment  from  C141  aircraft,  Special  Operations  Advanced  Personnel  Parachute  System,  which 
will  permit  greater  capabilities  for  special  operations  personnel  to  parachute  from  higher  altitudes  and  offset  distances 
to  50  kilometers  from  the  landing  zone,  and  a  simpler /more  efficient  Heavy  Drop  Rigging  System  for  platform  loads. 

3.  (U)  FY  1963  Planned  Program:  Complete  the  advanced  devel opraent  and  jreoare  for  transition  to  full-scale 
development  in  FY  1^84  the  Airdrop  Controlled  Exit  System  and  Drop  Zone  Assembly  Aids,  Visual.  Complete  the  design  of  com¬ 
ponents  and  initiate  the  Development/Operational  Te3t  1  for  the  Bundle  Airdrop  System  for  C141  aircraft.  Conduct 
Developmental /Ope rational  lest  1  of  the  Ultra-High  Level  Container  Airdrop  System.  Conduct  design  testing  of  the  Electronic 
Warfare  Laboratory  concept(s)  for  Drop-Zone  Assembly  Aids,  Non-Visual,  and  Initiate  design  of  a  heading /distance  prototype. 

4.  (U)  FY  1984  Planned  Program:  Complete  the  advanced  development  and  prepare  for  transition  to  engineering 
development  In  FY  l98i>  the  Ultra-High  Level  Container  Airdrop  System  and  Bundle  Airdrop  System  for  C141  aircraft.  Continue 
development  and  validation  of  the  Drop-Zone  Assembly  Aids,  Non-Visual,  and  the  Special  Operations  Advanced  Parachute  System. 

5.  (U)  Program  to  Completion:  Thia  la  a  continuing  program. 
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FY  1983  RPTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Prog ran  Element;  #  6. 32. 20. A  Title:  Light  Helicopter  Advanced  Technology 

Demonstration  (LHATD) 

DOD  Mlealon  Area:  #553  ~  Engineering  Technology  Budget  Activity:  #2  -  Advanced  Technology  Development 

7atdJ  (ATP) 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Project 

Humber 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM 

ELEMENT 

0 

0 

944 

14060 

26100 

41104 

D325 

LHATD 

0 

0 

944 

14060 

26100 

41104 

B.  (U) 

BRIEF  DESCRIPTION  OF 

ELEMENT 

AND  MISSION 

NEED: 

The  work  performed 

under  this 

program  element 

supports  concept 

formulation  and  unique  advanced  development  which  la  essential  to  permit  Army  aviation  to  sustain  its  mission  capability  In 
the  Alr/Land  Battle  of  the  1990-2000's.  The  objective  of  this  program  is  to  conduct  the  development  associated  with  a 
low-cost,  lightweight,  highly  agile  family  of  next-generation  helicopters  Integrating  the  emerging  technologies  In  composite 
structures,  advanced  avionic a/ electronic a,  flight  controls,  rotors,  weapons,  and  propulsion  systems.  The  resulting  technol¬ 
ogy  will  provide  significant  improvements  In  helicopter  weight,  life  cycle  costs,  battlefield  sustainability,  deployability, 
and  adverse  weather  operation.  The  approach  la  based  on  a  f.imily  of  aircraft  using  a  common  dynamic  baseline  system  to  pro¬ 
vide  a  simple,  affordable,  hlgh-capablllty  fleet  of  scout/attack  and  utl lity/observatlon  helicopters  to  complement  the  cur¬ 
rent  AH-64  (APACHE)  and  UH-60  (BLACK  HAWK)  fleets  and  tailor'd  to  the  rapid  deployment  of  future  US  forces  and  the  alr-land 
battle  2000.  Projected  Improvements  In  Warsaw  Pact  air  defense  systems,  lasers,  electromagnetic  pulse,  chemlcal/blologlcal , 
and  electromagnetic  warfare  dictate  that  a  new  low  mix  capability  In  attack,  observation,  scout,  and  utility  be  developed  as 
an  option  to  the  aging  low  mix  of  OH-58,  AH-1,  and  UH-lH  helicopters  to  counter  the  nuserlcally  superior  Warsaw  Pact.  This 
series  of  light  helicopters  (LHX)  represents  a  new  plateau  of  airmobile  capability  by  Intentionally  and  precisely  Integrat¬ 
ing  all  current  and  emerging  technology.  The  result  will  be  a  helicopter  that  outperforms  the  Hind  helicopter  and  Its 
replacement.  Is  more  than  20-percent  lighter  than  current  technology  aircraft,  uses  30  percent  less  fuel,  and  aubatantlally 
reduces  crew  workload. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  I  6. 32. 20, A  Title:  Light  Helicopter  Advanced  Technology 

Demonstration  (LHATD) 

DOD  Mission  Area:  #553  -  Engineering  Technology  Budget  Activity:  $2  -  Advanced  Technology  Development 

(ATP)  (ATP) 

C.  (U)  BASIS  FOR  FY  1983  RCTE  REQUEST;  The  current  fleet  of  011-58,  All-1,  and  UH-la  will  begin  to  reach  their  programed 
service  lives  by  the  late  1980s  or  early  1990s.  Service  life  extension  programs  will  prolong  the  useful  life  of  these  air¬ 
craft,  but  will  not  adequately  Increase  their  capability  to  meet  the  forecasted  threat.  Significant  technology  improvements 
from  ongoing  development  efforts  will  be  available  from  composite?;,  digital  avlonlcB,  advance  technology  rotors,  propulsion 
systems,  lightweight  drive  components,  and  advanced  weaponry;  bovver,  certain  light  helicopter-peculiar  system  demonstra¬ 
tions  are  required  to  resolve  critical  Interface  questions,  evaluate  optimum  survivability  and  mission  -qulpment  packages, 
and  establish  the  basis  for  Required  Operational  Capablll*--  (ROC)  and  System  Specification  lnputa  prior  to  prototyping  and 
full-scale  engineering  development.  The  Light  Helicopter  advance  Technology  Demonstrator  (LHATD)  program  will  accomplish 
these  demonstrations  and  assure  availability  of  low-risk  Integrated  system  technology  for  helicopter  Industry  prototyping. 
The  generic  technical  base  programs  have  been  reviewed  for  application  to  the  Light  Helicopter  (LHX)  family,  and  the  funding 
level  for  LHATD  is  considered  the  minimum  essential  to  meet  prog! am  objectives. 

D.  (U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST!  ($  In  thousands):  Advance  development  Initiated  In  FT  1983. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  t  6. 32.20. A 

DOD  Mission  Area:  I 553  -  Engineering  Technolog 


Title:  Light  Helicopter  Advanced  Technology 
Demonstration  (LHATD) 

Budget  Activity:  12  -  Advanced  Technology  Development 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  In  November  1979,  the  Advanced  Scout  Helicopter  (ASH)  Special  Army  Systems 
Acquisition  Review  Council  (ASARC)  gave  specific  direction  to  proceed  with  the  Army  Helicopter  Improvement  Program  (AHIP)  In 
response  to  the  near-term  scout  requirement,  and  also  gave  guidance  to  continue  concept  formulation  for  a  new  airframe 
development.  Baaed  on  this  latter  tasking,  concept  studies  for  a' family  of  light  helicopters  (LHX)  were  Initiated,  and  the 
technology  base  was  reviewed  for  application.  During  January-Aprll  1981,  the  requirement  for  an  LHX  was  Investigated,  and 
results  showed  both  a  quantitative  and  qualitative  deficiency  In  the  Army's  helicopter  fleet  when  projected  into  the  1990s 
timeframe.  As  a  result,  the  Light  Helicopter  Advanced  Technology  Demonstration  (LHATD)  program  was  entered  In  the  FT  83-87 
POM  to  provide  the  essential  technology  bridge  between  the  generic  technology  base  programs  and  full-scale  engineering 
development.  Based  on  emerging  results  of  the  Aviation  Mission  Area  Analysis  (AMAA)  and  previous  requirements  studies,  the 
Aviation  Center,  Ft.  Rucker,  AL,  has  drafted  a  Mission  Element  Need  Statement  (MENS)  and  is  coordinating  thin  document  for 
approval  In  4QFY  1982. 


C.  (U)  RELATED  ACTIVITIES:  Concept  and  program  formulation  efforts  have  been  conducted  by  the  Directorate  for  Advanced 
Systems,  Headquarters,  US  Army  Aviation  Research  and  Development  Command  (AVRADCOM) ,  under  Program  Element  6.22.09.1, 
Aeronautical  Technology,  Project  AH76.  Project  personnel  maintain  close  liaison  with  other  military  services.  Industry 
officials,  and  user  representatives  as  well  as  participate  in  Joint  Working  Groups.  The  Research  and  Technology 
Laboratories,  AVRADCOM,  are  preparing  a  comprehensive  Technology  Development  Plan  (TDP)  to  Insure  full  application  of  the 
generic  technology  base  program  and  precludt  duplicative  efforts. 


H.  (U)  WORK  PERFORMED  BY:  The  work  will  be  performed  by  the  Research  and  Technology  Laboratories  and  Avionics  Research 
and  Development  Activity  of  AVRADCOM.  The  principal  laboratories  Involved  nre  located  at  Moffett  Field,  CA;  Ft.  Eustla,  VA; 
and  Ft.  Monmouth,  HJ.  Overall  program  direction  and  coordination  will  be  provided  by  the  Directorate  for  Advanced  Systems, 
HQ  AVRADCOM,  prior  to  transition  to  a  Project  Manager's  Office. 


I.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  In  FY  1983  Initiate  advanced  technology  demonstrations  of  Integrated  cockpit 
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UNCLASSIFIED 


Program  Element:  #  6. 32. 20. A  Title:  Tight  Helicopter  Advanced  Technology 

Demonstration  (LKATD) 

DOD  Mission  Area:  #553^-  Engineering  Technology  Budget  Activity:  >2  -^Advanced  Technology  Development 

and  Mission  equipment;  lightweight,  compact  armament  systems;  and  various  integrated  survivability  features  such  as  Nuclear, 
Biological,  Chemical  (NBC),  laser  countermeasures,  and  reduced  observability.  The  integrated  cockpit  effort  exploits  the 
results  of  the  Advance  Dlgltal/Optlcal  Control  System  program  as  well  as  the  Adverse  Weather  Fire  Control  Acquisition  Radar 
System;  integrates  other  advanced  avionics,  displays,  flight  controls,  and  weapon  syatems;  performs  comprehensive  piloted 
simulation;  and  validates  simulation  through  flight  testing.  The  armament  system  task  develops  a  preferred  approach  for 
multiple  target  servicing  and  establishes  the  desired  level  of  we.ipons  systems  automation  while  optimising  weapons  systems 
capabilities.  The  survivability  task  develops  an  optimum  mix  of  survivability  enhancement  features  and  establishes  a  basis 
for  the  Required  Operational  Capability  (ROC)  and  System  Specification  Inputs.  For  FY  1984,  advanced  technology  demonstra¬ 
tion!  will  continue  and  augment  generic  technology  base  Advanced  Development  (6.3a)  programs  In  areas  Identified  by  the 
Technology  Development  Plan  and  continuing  concept  studies.  Tasks  currently  identified  Include:  (a)  expanding  the  advanced 
drive  system  component  program  Into  a  subsystem  demonstration,  ( b)  flight  testing  of  the  adaptive  fuel  control,  and  (c)  v 

optimisation  of  the  integrated  technology  rotor  for  higher  speeds.  , 

3.  (U)  Program  to  Completion:  The  Advanced  Technology  Demonstration  Program  will  be  completed  In  FT  1986  and  will 

resolve  critical  technology  Issues,  develop  best  component  mixes,  and  establish  requirements  and  system  specification 
Inputs.  Data  obtained  will  provide  low-risk  technology  engineering  development  approaches  for  contractor  prototyping  at  the 
most  advanced  levels  available. 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  #6. 32. 21. A  Title:  Nap-of -the-Earth  Avionics  and  Navigation  Equipment 

DOD  Mission  Areal  |5!>1  -  Electronic  A  Physical  Science  (ATP)  Budget  Activity:  I2-Advanced  Technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Eat  im.ite 

Estimate 

Estimate 

to  Completion 

Cost 

DB96 

TOTAL  FOR  PROGRAM  ELEMENT 
Aircraft  Navigation  & 

1594 

2334 

1899 

8932 

Continuing 

Not  Applicable 

D3I2 

Control  Equipment 

Nap-of -the-Earth 

140 

0 

0 

1276 

Continuing 

Not  Applicable 

Essential  Equipment 

1454 

2334 

1899 

7656 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  supports  the  advanced  development  (AD)  of  air  traffic 
management  systems  and  new  equipment  to  provide  helicopter  operation  Nap-of -the  Earth  (NOE),  In  a  sophisticated  threat  envi¬ 
ronment.  DB96  supports  the  Combat  Support  Air  Traffic  Management  System  (CATMANS).  The  Combat  Support  Air  Traffic 
Management  System  (CATMANS)  will  Integrate  existing  Sensor  inputs  from  several  sources  in  order  to  respond  rapidly  to  air¬ 
space  management  requirements  In  a  timely  manner.  Additionally,  CATMANS  will  provide  capability  for  enroute  monitoring  and 
terminal  approach  and'landlng  of  air  traffic.  The  overall  objective  Is  to  provide  a  coordinated  Air  Traf flc/Alrspace 
Management  capability  to  apply  Army  Aviation  assets  more  efficiently  to  the  support  of  the  ground  battle.  D312  supports 
development  of  new  equipment  to  allow  effective  helicopter  operations  at  those  nap-of -the-earth  altitudes  required  to  avoid 
sophisticated  enemy  surveillance  and  air  defense  systems.  Emphasis  is  on  airborne  target  handoff  which  allows  digital  burst 
transmission  so  that  target  Information  from  a  scout  helicopter  can  be  Instantly  converted  Into  flrlHg  information  by  an 
attack  helicopter;  a  Multiple  Antenna  Unit  to  maintain  line -of-sight  communications;  extended  range  navigational  capability 
over  land  or  water  to  support  the  Rapid  Deployment  Force  concept;  environment  sensor  capable  of  performing  many  functions 
simultaneously;  the  Incorporation  of  Ring  laser  Gyro  (RLC)  into  an  Attitude  Heading  and  Reference  System  (AHRS)  which  will 
improve  navigation  accuracy;  fabricate  a  teatbed  for  applied  systems  integration  which  will  be  used  to  validate  and  stand¬ 
ardise  avionics  systems  architecture  prior  to  production. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  >6.  32. 2 1  .A  Title;  Nap-of- 1  he-F.nrt  h  Avionics  and  Navigation  Equipment 

DOD  Mission  Areal  ^551  -  Electronic  &  Physical  Science  (ATD)  Bin  I  pot  Activity:  i2 -Advanced  Technology  Development 

C.  (U)  BASIS  FOR  FT  1983  REQUEST:  The  FY  1983  request  supports:  advance  development  In  the  Combat  Support  Air  Traffic 
Management  System;  completion  of  the  Multiple  Antenna  Unit  and  the  extended  range  navigation  advanced  development;  Initia¬ 
tion  of  the  Ring  laser  Cyro-Attltude  Heading  and  Reference  System  Integration;  and  support  of  the  testbed  for  system  Inte¬ 
gration  . 

D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 


» 

FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current 
Funds  (as  shown 

requirements) 
in  FY  1982 

1594 

2336 

1899 

Continuing 

Not  Applicable 

submission) 

1594 

6292 

11570 

Continuing 

Not  Applicable 

FY  1982  decrease  resulted  from  reprograming  to  meet  higher  Armv  priorities  and  Congressional  action.  FY  1983  decrease 
results  from  the  elimination  of  planned  programs  such  as  a  new  sensor  to  allow  aircraft  to  fly  HOE  by  avoiding  wlre-like 
objects  and  the  advanced  state-of-the-art  aircraft  communications  package.  FY  1983  funding  for  JTMLS  was  placed  on  higher 
priority  Items  pending  review  of  alternatives  to  meet  the  Army  landing  requirement  In  the  context  of  the  overall,  developing 
Position/Navigation  architecture.  A  decision  Is  expected  In  March  and  may  require  Congressional  support  to  reestablish  FY 
1582  and/or  FY  1983  funding. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  I 6. 32.21 .A  Title:  Nap-of-the-Earth  Avionics  and  Navigation  Equipment 

DOD  Mission  Areal  ^551  -  Electronic  &  Physical  Science  (ATP)  Budget  Activity:  l2-Advanced  Technology  Development 

(U)  DETAILED  BACKtEOUND  AND  DESCRIPTION:  Project  DH96:  The  Federal  Aviation  Administration  (FAA)  manages  and  funds 
the  National  Microwave  Landing  System  (NML§y  development.  However,  In  accordance  with  mutual  agreements  between  the  FAA  and 
Department  of  Defense  (DOD),  funds  ($6.5  million)  and  management  responsibilities  were  transferred  to  DOD  for  the 
development  of  the  first  military  system,  the  Joint  Tactical  Microwave  Landing  System  (JTMLS).  Program  management  responsi¬ 
bilities  for  the  military  systems  are  now  assigned  to  DOD,  who  designated  the  Army  as  lead  service  for  the  JTMLS 
development.  Although  civil  MLS  equipment  has  been  developed  for  test  and  evaluation,  equipment  to  satisfy  military 
requirements  has  not  been  developed.  For  the  military,  them  are  several  key  technical  Issues  affecting  the  acceptance  and 
ultimate  design  which  have  not  been  totally  resolved.  They  are:  adequacy  of  the  proposed  precision  L-Band  Distance 
Measuring  Equipment  (DME)  to  achieve  accuracies  to  meet  tactical  needB;  feasibility  of  operation  In  a  tactical  environment; 
performance  of  reduced-size  ground  antennas;  and  adequacy  of  collocated  azimuth/elevatlon  ground  unit  operation.  The 
Advanced  Itevelopment  phase  has  concentrated  on  these  critical  Issues.  Project  D312:  This  project  was  Initiated  to  fund 
subsystems  needed  for  nap-of-the-earth  helicopter  operations.  Efforts  center  on  a  digital  automatic  target  handoff  system 
to  allow  a  scout  helicopter  to  pass  target  information  rapidly  to  waiting  attack  helicopters  without  giving  Itself  away  to 
enemy  detectors.  Additional  efforts  Include  work  In  the  areas  of  NOE  navigation,  environment  sensing,  and  systems  Integra¬ 
tion.  The  Multiple  Antenna  Unit  will  allow  the  transmission  or  reception  of  llne-of-slght  communication  and  navigation  sig¬ 
nals  regardless  of  attltude/dlrectlon/location.  An  extended  range  navigation  system  will  be  developed  which  will  support 
deployment  of  Army  aircraft  over  extended  distances  across  land  or  water.  This  is  a  capability  which  currently  does  not 
exist  hut  Is  required  for  aircraft  self-deployment  in  support  of  the  Rapid  Deployment  Force  (RDF).  Present  navigation  sys¬ 
tems  employ  conventional  gyro  technology  which  is  limited  In  its  operation.  The  Ring  Laser  Gyro-Attitude  Heading  Reference 
System  development  program  will  improve  current  navigation  systems  by  replacing  conventional  gyros  with  a  strapdown  Ring 
Laser  Gyro.  The  environment  sensing  efforts  will  take  promising  technologies  from  Exploratory  Development  and  further 
refine  them  towards  the  ultimate  goal  of  providing  a  sensor  which  will  be  capable  of  simultaneously  performing  target  dis¬ 
crimination,  accurate  doppler  navigation,  precision  hover  and  wire  detection.  In  the  systems  Integration  area,  a  testbed 
will  be  fabricated  which  will  be  used  to  prototype  avionic  systems  prior  to  production.  This  type  of'avtonlcs  prototyping 
Is  not  presently  being  performed  prior  to  production  causing  unexpected  increases  in  production  costs. 

C.  (U)  RELATED  ACTIVITIES:  In  order  to  avoid  unnecessary  duplication  of  effort,  related  programs  of  the  Air  Force,  Navy, 
Federal  Aviation  Agency,  and  other  organizations  are  monitored  by  the  Army  through  committees  and  working  groups.  Cost 
reduction  Is  pursued  through  Joint  developments  and  hardware  standardization.  This  program  element  Is  related  to  Program 
Elements  #6. 22. 02. A,  Aircraft  Avlonlca  Technology,  and  #6. 4:'. 01  .A,  Aircraft  Avionics.  The  Joint  Tactical  Microwave  Landing 
System  (JTMLS)  program  will  capitalize  upon  the  collective  background  and  technology  base  already  established  through 
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Program  Element:  #6. 32. 21 .A  Title:  Nap-of -t ho-Earth  Avionics  and  Navigation  Equipment 

DOD  Mission  Area":  ^331  -"Electronic  &  Physical  Science  (ATP)  Budget  Activity":  #2 -Advanced  Technology  Development 

ongoing  development  of  the  Federal  Aviation  Administration's  (FAA)  civil  Microwave  Landing  System.  The  FAA  prograa  has 
proceeded  through  the  technique  analysis/contract  definition  and  feasibility  demonst ration  phases  with  prototype  development 
and  evaluation. 

(U)  WQEK  PERFORMED  BY:  Avionics  Research  and  Development  Activity*  Fort  Monmouth*  N.J.  Contractors  include  (Project 
D312)  Rockwell  Collins,  Cedar  Rapids,  IA,  (Project  DB96)  Bendix  (Communication  Division),  Baltimore,  MD. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(U)  FY  1981  and  Prior  Accomplishments:  Participated  in  the  National  Microwave  Landing  System  (NMLS)  program  in 
the  areas  of  program  planning,  preparation  for  the  Internationa)  Civil  Aeronautics  Organization  (ICAO)  Divisional  meeting  in 
April  1978,  proposal  evaluations,  trlservice  testing  of  civil  avionics,  and  preparing  specifications  for  military  Advanced 
Development  equipment.  Established  tead  Service  Program  Office  with  supporting  rationale  and  documentation.  Conducted  a 
cost /performance  trade-off  study  for  tactical  and  military  landing  systems.  Procurement  data  package  for  the  Joint  Tactical 
Microwave  binding  System  (JTMUJ)  Advanced  Development  Program  was  completed  which  resulted  in  a  request  for  proposals.  A 
trlservice  team  was  established  to  evaluate  bidders'  proposals.  Evaluation  of  proposals  was  completed  in  April  1980,  with 
contract  awarded  30  May  1980.  Conducted  nap-of-the-  earth  (NOE)  communication  test /evaluation  program  for  a  system  that 
operates  effectively  during  NOE  flight  in  an  electronic  counter-countermeasure  (ECCM)  environment.  Evaluated  conventional 
flight  director  systems.  Accomplished  computer  modeling  of  aircraft  vulnerability,  survivability,  performance,  and  avionics 
reliability.  Completed  the  contract  for  a  Design  Approach  to  a  Inser  Wire  Detection  System  for  a  candidate  Wire  and 
Wire- Like  Object  Detection  System.  Awarded  contract  for  development  of  the  Airborne  Target  Handoff  System  (ATHS). 

Continued  JTMLS  and  Airborne  Target  Handoff  Advanced  Development  effort. 

2.  (U)  FY  1982  Program:  Complete  Development  Test  1  (DT  I)  and  Initiate  Operational  Test  l  (OT  I)  on  the  Airborne 

Target  Ha ndo f f  System •  Initiate  the  Combat  Support  Air  Traffic  Management  System  (CATMANS)  Advanced  Development  effort. 
Award  an  Advanced  Development  contract  for  a  Multiple  Antenna  Unit.  Prepare  a  specification  and  award  a  contract  for  fabri¬ 
cation  of  Extended  Range  Navigation  Modules.  Prepare  a  form,  fit,  and  function  specification  for  the  Attitude  Heading 
Reference  System  (AHRS). 

3*  (U)  FY  1983  Planned  Prograa:  Complete  OT  I  and  prepare  the  required  documentat ion  for  the  Airborne  Target 

Handoff  System  to  enter  Into  production.  Complete  the  fabrication  of  the  Extended  Range  Navigation  Modules.  Complete 
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Program  Element:  06. 32. 21 .A  Title:  Nap-of-the-Earth  Avionics  and  Navigation  Equipment 

DOD  Mission  Areal  #551  -  Electronic  A  Physical  Science  (ATP)  Budget  Activity:  l2-Advanced  Technology  Development 

Advanced  Development  of  the  Multiple  Antenna  Unit  and  prepare  for  Engineering  Development  contract  award*  Continue  prior 
year  effort  on  CAIMANS. 

A.  (U)  FT  1984  Planned  Program:  Continue  Advanced  Development  (AD)  effort  on  CATMANS.  Complete  documentation  on 

Airborne  Target  Handoff  System  and  transfer  to  production.  Begin  the  development  of  a  testbed  for  applied  systems  integra¬ 
tion  and  generate  Modernized  UH-1  Data  package  and  initiate  B1ACX  HAWK  Block  II  systems  efforts,  .ritlate  AD  contrsct  for 
Multifunction  C02  NOE  Sensor  System.  This  system  (currently  In  exploratory  development)  uses  a  cari-on  dioxide  (C02)  laser 
as  a  sensor  and  will  provide  target  ranging  (and  limited  identification),  navigation,  terrain-following,  wire  detection  ai.d 
precision  hover  capabilities. 

5.  (U)  Program  to  Completion:  This  la  a  continuing  program. 


UNCLASSIFIED 


1-433 


h 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  .1  6. 33. 06. A  Title:  Terminally  Guided  Projectiles 

DOD  Mission  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  12  -  Advanced  Technology  Development 


A.  (U) 

RESOURCES  (PROJECT  LISTING):  ($ 

In  Thousands) 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Nuaber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completlo. 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

10774 

1997 

6814 

23610 

Continuing 

Not  Applicable 

D236 

Terminal  Guidance  System 

5575 

1997 

0 

0 

0 

Not  Applicable 

D174 

8"  Guided  Projectile 

5199 

0 

0 

0 

0 

Not  Applicable 

D232 

155tmii  Fire  Forget  Munitions 

0 

0 

6814 

23610 

Continuing 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  The  Fire 

Support 

Hission  Area  Analysis  (FSMAA) 

conducted  by  the 

United  States  Army  Field  Artillery  School  (USAFAS)  has  lndlcaled  that  the  single  most  important  deficiency  within  the  Field 
Artillery  (FA)  is  "Insufficient  munitions  lethality."  This  study  further  indicated  that  this  deficiency  can  be  totally  rec¬ 
tified  by  employing  highly  accurate  projectiles  that  can  sense  a  hard  target  and  destroy  the  target.  These  projectiles  are 
termed  Fire  &  Forget  (FAF).  The  use  of  FAF  munitions  increases  artillery  effectiveness  while  decreasing  vulnernabllity.  In 
addition,  further  benefits  accrue  due  to  reductions  in  logistical  resupply.  The  effort  to  be  undertaken  under  this  line 
Item  Is  Intended  to  develop  such  projectiles  by  means  of  a  competitive  demonstration  of  available  technologies.  A  Mission 
Element  Nedd  Statement  (MENS)  has  been  prepared  and  a  Letter  of  Agreement  (LOA)  will  be  prepared  simultaneously  with  system 
selection. 

C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  The  Department  of  the  Army  requirements  clearly  state  an  urgent  need  for  these 
munitions.  In  addition,  other  programs  have  demonstrated  the  feasibility  required  to  effect  FAF  C'oabillty.  Consequently, 
FY83  funding  la  required  In  order  to  select  the  necessary  contractors  to  cpter  a  competitive  demonstration.  During  FY83  the 
operational  gun-hardened  designs  will  be  accomplished;  flight  test  evaluation  against  various  background  clutter  and  target 
will  be  accomplished. 


UNCLASSIFIED 


1-414 


UNCLASSIFIED 


Program  Element:  I  6. 33. 06. A  Title:  Terminally  Guided  Projectiles 

DOD  Mission  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  ^2  -  Advanced  Technology  Development 

D.  (U)  COMPARISON  WITH  FY1982  ROTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 
to  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 
Funds  (as  shown  'In  FY  1982 
submission) 

10774 

10774 

1997 

0 

6814 

196  3  5 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

The  funds  In  FY82  reflect  the  termination  of  projects  D236  and  D174  for  the  antlradlatlon  projectile  by  the  Army  and  resto¬ 
ration  by  the  Congress  of  $1997  in  the  Terminal  Guidance  System  project  (D236).  FY83  funding  represents  a  restructuring  of 
this  program  element  to  develop  155am  flre-and-forget  munitions.  _  1 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


UNCLASSIFIED 


1-435 


UNCLASSIFIED 


Program  Element:  t_ 
DOD  Mission  Area: 


6. 33. 06 .A 

fS53  -  Engineering  Technology  (ATP) 


Title:  Terminally  Guided  Projectiles 

Budget  Activity:  12  -  Advanced  Technology  Development 


F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  155nm  Flrc-nnd-Forget  munitions  project  represents  an  effort  by  the  Army 
to  competitively  evaluate  flre-and-forget  munitions  which  are  required  to  enhance  the  survivability  and  lethality  of  the 
Division  Support  Weapons  System,  formerly  Enhanced  Self-Propelled  Artillery  Weapons  System  (ESPAWS).  These  munitions  are 
considered  by  both 'the  developer  and  the  user  to  be  a  critical  portion  of  the  system  which  will  replace  the  current  M109 
Howitzer  and  become  the  primary  Field  Artillery  direct  support  weapon.  This  project  will  examine  competing  seeker/ lethal 
mechanism  combinations  competitively  to  reduce  proliferation  and  control  development  costa.  The  alternatives  involved 
employ  varying  technologies  In  seeker,  guidance  and  control,  and  kill  mechanisms.  Seeker  technologies  Include  both  millime¬ 
ter  wave  and  infrared.  These  technologies  have  been  demonstrated  previously  In  other  applications,  most  notably  the  8" 

Sense  and  Destroy  Armor  (SAD ARM)  program.  Guidance  and  control  technologies  are  In  various  stages  of  maturity  ranging  from 
the  Copperhead  (demonstrated)  through  Canard  homing  projectiles  (partially  demonstrated)  to  spin-stabilized  guided  projec¬ 
tiles  (undemonstrated).  Kill  mechanisms  are  all  state-of-the-art  and  have  been  demonstrated  In  other  projectiles.  The  US 
Army  Armaments  Research  and  Development  Command,  ARRADCOH,  is  presently  conducting  a  comprehensive  review  of  all  applies’ 
technologies  in  order  to  provide  data  for  a  coat  and  operational  effectiveness  analysis  which  will  recommend  the  most  pro 
mlslng  technologies  for  further  development.  Selection  of  technologies  for  hardware  development  will  be  made  by  a  special 
Army  Systems  Acquisition  Review  Council  (ASARC)  currently  scheduled  for  October  1982. 

C.  (U)  RELATED  ACTIVITIES:  This  development  relies  on  extensive  technology  programs  pursued  under  other  programs;  among 
them  are:  The  Advanced  Indirect  Fire  System  (A1FS),  an  exploratory  development  program  jointly  funded  by  DARPA  and  DA  under 
PE  #ARPA-3806  and  1L162603AH18  (Large  Caliber  and  Nuclear  Technology)  respectively.  (The  AIFS  program  was  coordinated  with 
the  USA  Missile  Command  and  the  AF  Armaments  Laboratory,  Egljn  AFB),  the  Sense  and  Destroy  Armor  (SADARM) .projectile  being 
developed  under  PE  6.36.28  D276  (SADARM),  and  the  Spin-Stabilized  Culded  Projectile  and  Canard  Homing  Artillery  Modular 
Projectile  (CHAMP)  being  developed  under  PE  6.26.03  AH18  (Large  Caliber  and  Nuclear  Technology)  and  PE  6.36.28  D007  (Field 
Artillery  Aaasunltlon  and  Fuze  Development).  These  programs  complement  but  do  not  duplicate  work  In  this  program  element. 

H.  (U)  WORK  PERFORMED  BY:  Contractors  for  the  FY  1983  demonstration  will  be  selected  by  a  special  Army  Systems 
Acquisition  Review  Council  (ASARC)  In  October  1982.  Work  perfomed  In  programs  listed  In  para  G  above  Includes: 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  f  6. 33. 06. A  Title:  Terminally  Guided  Projectile* 

DOD  Misalon  Areal  #553  -Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


Sanders  Associates  Nashua,  NH 
Honeywell  Ctrp.,  Minneapolis,  Mil 
Aerojet  Corp.  Azuza,  CA 
Martin  Marietta  Corp.  Orlando,  FL 
Raytheon  Corp,  Bedford,  MA 

US  Army  Armaments  Research  A  Development  Command, 

Dover,  NJ  -  tn-House  Agency 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS:  Work  previously  accomplished  under  this  program  element  concentrated 
on  development  of  the  Antiradiation  Projectile  (ARP).  Funding  for  that  project  terminates  at  the  end  of  FYB1.  There  is  no 
FY82  funding.  In  the  FY83-84  timeframe,  the  seeker  developments  will  be  finalized,  and  tactical  configuration  seekers  built 
for  Integration  and  testing  In  projectiles  and/or  submuni t ions .  The  technologies  being  developed  under  the  Exploratory 
Development  Programs  will  be  evaluated  for  possible  Inclusion  Into  Guided  Projectiles  and/or  submunitions.  Candidate  tech¬ 
nologies  Include  solid-state  strapdown  guidance  and  improved  self-forging-fragment  warheads.  In  addition,  prototype  8" 
SADARM  sensors  have  been  fabricated  and  installed  on  a  helicopter  for  testing  and  evaluation.  The  preliminary  results  indi¬ 
cate  acceptable  performance  In  both  the  millimeter  wave  and  infrared  Bpectrum.  As  a  result  of  these  achievements,  an  Army 
study,  to  be  conducted  in  FY82,  will  be  utilized  to  provide  data  allowing  an  ASARC  to  select  the  projectile  systems  to  enter 
advanced  development  • 

1.  (U)  FY  1981  and  Prior  Year  Accomplishments:  Not  applicable. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  In  FY  1982  funds  will  be  used  for  antlradlatlon  seeker  research.  In  FY  1983 
and  1984,  candidate  seekers  and  kill  mechanisms  will  be  developed  and  competitively  evaluated.  Seekers  will  be  extensively 
tested  In  helicopter  captive  flight  tests  to  ensure  the  veracity  of  topological  environments  Including  the  United  States, 
Europe  and  the  Middle  East.  In  addition,  weather  effect  data  will  be  gathered.  Seekers  will  be  tactically  configured  to 
fit  a  1554  projectile,  and  gun-hardened  designs  will  be  fabricated  and  tested.  Microwave  Integrated  circuitry  will  be 
developed.  The  program  will  lead  to  Integration  of  seekers  into  competitive  projective  airframes,  and  testing  of  complete 
systems  will  be  accomplished.  -Potential  projectile  applications  include  SADARM  (155mm)  Copperhead,  and  standard  projectile 
variants. 


UNCLASSIFIED 


i 


UNCLASSIFIED 


Program  Element: 
DOD  Mission  Ar 


3.  (U)  Program  to  Completion:  In  1984  pro jectlle/seekor  candidates  vhlrh  have  successfully  demonstrated  operational 

capability  and  cost  effectiveness  will  be  transitioned  to  advanced  developmrn : .  Further  development  should  lead  to  pro¬ 
curement  of  lS5mm  Flre-and-Forget  projectiles  In  the  FY  1988  timeframe. 


«  6.33. 06.A 
: #553  -  Engineering 


Title:  Terminally  Guided  Projectiles 

Budget  Activity!  #2  -  Advanced  Technolog 


Development 


UNCLASSIFIED 


1-438 


UNCLASSIFIED 


FY  1983  RDTE  CONCRF.F  EIONAL  DESCRIPTIVE  SUMMARY 

Program  Element:  #6.33. 13. A  Title:  Ml  galle/Rocket  Components 

DOD  Mission  Area:  #!>)>3  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  L1STINCS):  ($  In  thousands) 


Project 

FY  1981 

FY  10R2 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

4229 

311 

D087 

Mlsslle/Rkt  Components 

0 

0 

D121 

Guidance  Control  System 

4229 

0 

D259 

Micro  Electronics  for  Air 
Defense  Demonstrator 

0 

311 

D261 

Fiber  Optics  Guidance 

0 

0 

D262 

Indirect  Fire  Two-Way 

Link 

0 

0 

D271 

Very  High  Speed  Integrated 
Circuit  (VHSIC)  -Quiet 

Radar 

0 

0 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

To  Completion 

Cost 

9181 

14024 

Continuing 

Not  Applicable 

50 

0 

Continuing 

Not  Applicable 

0 

0 

Not  Applicable 

Not  Applicable 

517 

2402 

2590 

5820 

8614 

7081 

Continuing 

Not  Applicable 

0 

1297 

Continuing 

Not  Applicable 

0 

3244 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEHENT  AMD  MISSION  MEED:  Mission  Area  Analysis  (MAA)  deficiencies  stated  by  the  US  Army 
Training  and  Doctrine  Command  (TRADOC)  exist  which  require  materiel  development  solutions  for  product  improvements  to 
existing  systems  and  new  system  concepts  to  provide:  couni ermeasures  for  laser-guided  weapons;  reduced  vulnerability  t 6  the 
antlradlatlon  missile  threat;  cost  reduction  and  improved  reliability  and  maintainability  for  fielded  air  defense  missile 
systems;  and  a  survivable  ground-  or  air-launched  antitank  system  to  meet  the  emerging  threat.  This  Program  Element  pro¬ 
vides  the  mechanism  to  prove  that  hardware  and  software  ormponents  developed  in  exploratory  development  demonstrate  capabil¬ 
ities  suitable  for  transition  into  materiel  acquisition.  Projects  Co  be  funded  in  FY  1983  are:  (1)  To  develop  and  demon¬ 
strate  laser  counter-countermeasure  techniques  and  devices  to  protect  electro-optical  and  infrared  (EO/IR)  missile  systems 
against  laser  threats,  (2)  to  demonstrate  a  concept  to  Improve  air  defense  missile  systems  by  Insertion  of  state-of-the-art 
microelectronics  into  radar  signal/data  processor  subsystems.  Most  of  the  electronics  in  current  developmental  and  fielded 
mlaalle  eyatema  were  developed  during  the  1950's  snd  1960's  and  are  bulky,  capacity  limited,  and  have  slow  computation 
a  peed ,  (3).  to  demonstrate  a  concept  which  uses  a  missile  Inyshle  fiber  optics  link  with  an  imaging  seeker  to  provide 
Electronic  Countermeasure  (ECM)  immunity  via  the  link.  In-flight  targot  acquisition,  and  greatly  improved  accuracy  for 
indirect  fire  against  armor  targets. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6.33. 13. A  Title:  Hlssl le/Rocket  Components 

DOD  Mission  AreaT  #553  -Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technolof /  Development 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  The  projects  of  this  Program  Element:  (1)  complete  a  laser  counter-countermeasure 
task  to  develop  and  demonstrate  methods  for  providing  missile  domes  that  are  transparent  In  sensor  guidance  bands  but  opaque 
to  Taser  Jamming  and  still  radio  frequency  jamming  resistant;  (2)  continue  the  technology  insertion  program  to  capitalize  on 
the  maturity  of  microelectronic  circuit  developments  as  applied  to  mi ssl les/rockets  and  accelerate  the  development  of  pro¬ 
duct  improvements  related  to  large  improvements  In  reliability,  availability,  and  maintainability  as  well  as  cost  reduction 
for  air  defense  missile  systems;  (3)  initiate  demonstration  of  a  fiber  optics  guidance  concept  which  will  allow  for  highly 
eurv ivable  indirect  fire  antitank  engagement  from  a  ground  or  air  launch  platform. 

D.  (U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  In  thousands) 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estlaate 

Estimate 

Estimate 

to  Conpletlon 

Cost 

ROTE 

Funds  (current  requlreaents) 
Funds  •'  ar  shorn  In  FY  1982 

4229 

311 

9181 

14024 

Continuing 

Not  Applicable 

submission) 

5113 

311 

530 

- 

Continuing 

Not  Applicable 

(U)  D121  -  Guidance  Control  System  -  FY  1982  submission  of  $5,113, 000  for  FY  1981  was  reduced  to  $4,229,000  In  reprograming 

actions  for  higher  priority  Army  requirements. 

(U)  D087  -  Missiles /Rocket  Components  -  rY  1982  submission  of  $311,000  for  FY  1982  and  $530,000  for  FY  1983  has  been 

shifted  to  the  new  project  number  of  D259,  Microelectronics  for  Air  Defense  Demonstrator,  In  order  to  provide  visibility  of 
defined  effort.  Additionally,  $50,000  has  been  placed  in  D087,  Missile/Rocket  Components,  for  a  one-year  task  In  laser 
counter-countermeasures • 

(U)  D259  -  Microelectronics  for  Air  Defense  Demonstrator  -  Established  as  s  new  project  to  continue  the  effort  previously 

programed  fpr  D087,  Mlsslle/Rocket  Components. 

(U)  D261  -  Fiber  Optics  Guidance  -  A  new  project  for  FY  1983  through  FY  1985. 

E.  <U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

UNCLASSIFIED 

1-4*0 


UNCLASSIFIED 


Program  Element:  -6.33. 13. A  Title:  Miss! le/Rocket  Components 

DOD  Mission  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

F.  (U).  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  Is  the  Army  missile  and  rocket  nonsystemg  advanced  development  effort. 
Its  broad  objective  Is  to  capitalize  rapidly  on  technological  innovations  and  advancements  that  have  shown  promise  to  make 
significant  Improvements  In  the  capabilities  or  cost  of  existing  systems  or  provide  attractive  new  system  capabilities. 

This  program  focuses  on  demonstration  of  technology  to  be  employed  in  air  defense,  fire  support,  and  close  combat  missions. 
The  primary  thrusts  are  in  the  technical  areas  of  laser  countermeasures;  microelectronics;  fiber  optics,  laser,  and  radio' 
frequency  data  links  for  missiles;  and  survlvable  and  countermeasure-resistant  radar  for  air  defen. e  applications.  The  dem¬ 
onstration  quiet  radar  will  Incorporate  advances  in  Very  High  Speed  Integrated  Circuits  (VHSIC)  bei  <g  developed  In  the 
DOD-managed  trl-Sefvice  VHSIC  program.  The  continuing  effort  for  application  of  microelectronics  to  existing  air  defense 
missile  systems  trill  provide  the  Insertion  of  new  technology  yielding  Improvements  in  capability,  reliability,  and 
maintainability  at  a  lesser  cost.  A  nonsystem  advanced  dov<- lopment  effort  will  dmonstrate  the  use  of  fiber  optics  guidance 
in  the  attack  of  high-value  point  targets  (e.g.,  tsnks)  without  exposing  the  launch  platform  to  direct  fire.  A  special  one 
year  effort  is  the  laser  counter- countermeasures  task  which  will  include  analyses  and  tests  of  techniques  to  protect  mis¬ 
siles  against  out-of-band  lasers.  These  programs  are  needed  to  provide  Integrated  demonstration  of  technologies  which  will 
protect  the  US  technological  lead  in  missiles  and  rockets  and  provide  the  Army  a  critical  capability  to:  (1)  acquire  the 
best  missile/ rocket  systems  at  the  least  life  cycle  coat;  (2)  provide  for  technological  development  In  areas  where  there  is 
little  or  no  Industry  Incentive  due  to  lack  of  ccmmerlra]  applications;  (3)  provide  a  quick  response  In  time  of  crisis;  and 
(4)  to  preclude  technological  surprises  by  potential  enemies. 

G.  (U)  RELATED  ACTIVITIES:  This  Program  Element  Is  related  to  efforts  conducted  In  Program  Element  f6.?3.03.A,  Missile 
Technology;  Program  Element  #6. 34. 52. F,  Very  High  Speed  Integrated  Circuits;  and  Program  Element  16. 37. 61. A,  Project  Number 
D235,  Missile  Countermeasure  Technology.  Duplication  Is  avoided  by  active  participation  of  laboratory  personnel  in  intera¬ 
gency  working  groups,  liaison  visits  to  agencles/actlvl ties  involved  In  related  efforts,  the  free  exchange  of  Information 
among  agencies,  and  the  structuring  of  the  program  toward  unique  Army  needs  in  tactical  missiles..  As  noted  below,  feasi¬ 
bility  work  accomplished  In  Missile  Technology  feeds  directly  Into  this  Program  Element.  Also,  the  Very  High  Speed 
Integrated  Circuits  effort  j  managed  by  DOD  with  participation  from  US  Army  Missile  Laboratory  personnel,  provides  technol¬ 
ogy* 


H.  (U)  WORK  PERFORMED  BY:  Contractors  for  these  advanced  development  projects  are  undetermined  at  this  time  and  will,  In 
main,  be  selected  as  a  result  of  competlve  solicitations.  The  US  Army  Missile  Laboratory,  US  Army  Missile  Command, 

Redstone  Arsenal,  AL,  will  be  the  lead  Army  laboratory  and  will  play  a  strong  Integrating  role  In  each  of  these  projects. 

One  project  In  particular.  Fiber  Optics  Guidance,  will  be  performed  with  major  in-house  Involvement  In  design  and  evaluation 
phases. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6.33. 13.  A  Title:  Miss!  1e/Rod<et  Components 

DOD  Mission  Ares:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

I.  (U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  F Y  1981  and  Prior  Accomplishments:  The  Hemisphere  Coverage  Antenna  effort  was  conducted  from  FY  1974  through 
FY  1978  with  resulting  technology  being  fully  and  successfully  demonstrated.  ,  The  Trl-Servlce  Active  Radio  Frequency  Seeker 
effort  was  conducted  from  FY  1976  through  FY  1978  with  the  delivered  hardware  helng  tested  and  evaluated  for  Army  and  Navy 
application.  The  tube- launched ,  optically  tracked,  wire-guided  (TON)  missile  warhead  and  the  Defense  Advanced  Research 
Projects  Agency  (DARPA)  Assault  Breaker  Program  will  be  Improved  by  the  air  defense  and  land  combat  concept  under  Advanced 
ffcinltlons  effort. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  The  laser  counter-countermeasure  (CCM)  effort  will  develop  and  deaostrate 
techniques,  applications,  and  validation  of  the  protective  methods  to  enhance  terminal  homing  sensor  survivability. 
Complementary  and  continuing  work  in  this  area  beyond  FY  1983  will  be  carried  out  In  another  Program  Element,  #6. 37. 61. A, 
Project  Number  D235,  Missile  Countermeasures  Technology.  The  microelectronics  for  air  defense  demonstration  effort  will: 

(a)  analyze  Army  Air  Defense  Systems  to  define  signal/data  processor  mlcroelet ronlcs  requirements,  define  architecture,  ai. 
lnii  late  preliminary  design  for  Implementation  of  Very  High  Speed  Integrated  Circuits  (VHSIC)-based  processor;  (b)  deter¬ 
mine  potential  system  performance,  maintainability,  and  reliability  Improvements  for  processor  Insertion  in  weapon  systems 
and  refine  architectures  and  design  of  processor  with  the  highest  air  defense  payoff;  (c)  select  an  air  defense  demonstra¬ 
tion  system,  determine  system  specifications  for  proper  insertion  design  of  VHSIC  processors,  and  Initiate  procurement  of 
microelectronics  hardware;  (d)  develop  breadboard  processors  and  test  hardware  with  recorded  data  base  and  optimize  design 
In  preparation  for  teat  with  selected  air  defense  system.  The  three-year  fiber  optics  guidance  advanced  development  program 
starts  In  FY  1983.  During  FY  1983,  the  concept  definition  for  the  Fiber  Optic  Guided  Missile  (FOG-M)  will  be  completed. 

Hind  tunnel  tests  of  airframe  configurations  and  the  design  of  a  test  missile  and  gunners  station  for  demonstration  of  the 
closed  loop  target  acquisition  and  guidance  will  be  undertaken.  Critical  experiments  to  resolve  basic  technology  Issues 
related  to  the  flight  dosonatratlon  will  be  completed.  Flight  trajectory  and  system  effectiveness  studies  will  begin. 

During  FY  1984,  fabrication  and  component- level  testing  of  flight  demonstration  missile  system,  fiber-optics  data  link,  gun¬ 
ner's  station,  and  components  will  be  completed.  System  software  for  gunner  aid,  missile  guidance,  and  fire  control  will  be 
designed,  programed,  and  validated.  Interfaces  between  missile  exponents,  data  links,  and  gunner's  station  will  be  built 
and  tested.  Launch  concept  mechanizations  for  both  helicopter  and  ground  launch  will  be  tested.  Set  er  captive  tests  will 
be  performed,  and  Integration  efforts  and  hardware- In- the- loop  simulation  will  be  performed.  Limited  avlronmental  testing 
of  the  missile  configuration  will  be  performed.  Evident  at  this  time  are  new  starts  for  FY  1984:  Project  Number  D262, 
Indirect  Fire  Two-way  Link,  and  Project  Number  D271,  Very  High  Speed  Integrated  Circuit  (VHSIC)  Quiet  Radar.  Providing  tl 
the  user  need  continues  and  the  technology  base  matures,  the  Indirect  Fire  Two-way  Link  effort  will  develop  a  system  slmu 
tlon  and  requirement  analysis  to  select  system  concept,  data  link,  and  sensor  to  allow  for  lock-on-af ter- launch  antitank 
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Program  Clement:  #6.33. 13. A  Title:  Mlgsl le/RocVet  Components 

DOD  Mission  Area:  #5S3  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

engagement.  The  VHS1C  Quiet  Radar  effort  In  FT  1984  will  generate  npes;tflcatlons  and  technical  requirements  for  upgraded 

Track-While-Scan  Quiet  Radar  utilizing  VHSIC  and  will  Initiate  the  target  classification  and  processing  study.  This  concept 

will  allow  achievement  of  vulnerability  reduction  to  antlradlatlon  missile  (ARM)  attack  of  air  defense  radars. 

3.  (U)  Program  to  Completion:  During  FY  1985  and  FT  1966,  the  microelectronics  for  air  defense  demonstration  hardwa.re 

will  be  fabricated  and  field  tested.  During  FT  1985,  Fiber  Optics  Guided  Missile  testing  will  be  completed  demonstrating 
weapon  systems  concepts  based  upon  fiber  optics  data  links.  Weapon  system  performance  envelopes  will  be  established  for  FY 
*986  systems  development  applications.  During  FY  1985  through  FT  1987,  the  VHSIC  Quiet  Radar  effort  will  conclude  design, 
fabrication,  and  testing  of  the  demonstration  hardware,  and  the  Indirect  Fire  Two-Way  Link  effort  will  culminate  In  multiple 
free-fllght  demonstration  to  prove  the  existence  of  a  technology  base  capable  of  achieving  lock-on-after- launch  adverse 
environment  antitank  engagement.  This  Program  Clement  Is  a  continuing  program.  Individual  project' numbers  are  established 
as  the  need  Is  stated  by  the  user  and  the  technology  base  appears  to  present  a  solution.  It  Is  planned  that  as  early  aa 

possible  In  the  FY  1985-1987  period,  a  number  of  advanced  technology  development  efforts  will  be  initiated  to  take  advantage 

of  technology  base  developments.  Currently,  programs  are  planned  to  demonstrate:  I )  an  adverse  environment  seeker  for 
lock-on-before-launch  or  lock-on-af ter-launch  applications  ihat  will  be  compatible  with  the  fire  control  radar  of  the 
Advanced  Attack  Helicopter;  2)  hypervelocity  antitank  rocket  and  guided  missile  capabilities;  3)  components  for  minimum 
emission  signature,  f lre-and-forget  air  defense  capability;  4)  adverse  environment  antitank  capability;  and  5)  Very  High 
Speed  Integrated  Circuit  (VHSIC)  applications  to  lock-on-after-launch  antitank  and  air  defense  roles. 


UNCLASSIFIED 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  I  D261  Title:  Fiber  Optics  Guidance 

Program  Element:  I  6.33. 13.  A  Tide:  Ml ssll e/Rockets  Components 

DOD  Mission  Areal  1553  -  Engineering  Technology  (ATP)  Budget  Activity:  il  -  Advanced  Technology 

Development 

A.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  To  engnge  enemy  .irapr  from  ground  or  precision  plAtforms  with  present  guided 
munitions  usually  requires  that  a  line  of  sight  be  estsbllshed  between  the  two  adversaries.  In  the  usual  mode  of  operation, 
this  direct  line  of  sight  must  be  held  until  the  precision-guided  munition  destroys  its  target.  This  requirement  severely 
reduces  survivability.  Fiber  optics  guidance  technology  provides  n  means  of  avoiding  this  problem  and  will  permit 
long-standoff-range,  lightweight  missile  systems  with  Inherent  target  acquisition  capability  and  pinpoint  accuracy.  The 
Indirect  fire  will  keep  the  launch  platform  totally  out  of  line-of-slgbt  of  enemy  on  the  ground,  thereby  significantly 
Increasing  Its  survivability.  The  fiber  optics  offer  the  potential  to  operate  In  adverse  weather  and  in  battlefield  obscur¬ 
ants.  In  particular,  the  methods  of  using  fiber  optics  and  other  links  to  transmit  target  Image  Information  to  a  gunner 
during  the  missile's  flight  will  be  demonstrated  as  will  the  fire  control  capabilities  of  the  gunner  when  supported  by 
sophisticated  data  processing.  Gunners'  equipment,  launch  systems,  seeker,  data  links,  and  missiles  will  be  designed,  fab¬ 
ricated,  and  tested.  The  performance  capabilities  of  a  weapon  system  baaed  upon  the  same  principles  will  be  determined. 

This  program  la  needed  *o  permit  the  rapid  movement  of  emerging  technology  Into  weapon  system  applications  cither  In 
stand-alone  systems  or  as  supplementary  elements  of  existing  systems.  These  development  efforts  are  In  response  to  user 
requirements  stated  In  the  form  of  science  and  technology  objectives  and  are  supported  further  by  developing  letters  of 
agreement . 

B.  (If )  BELATED  ACTIVITIES:  This  program  element  Is  related  to  efforts  conducted  in  Program  Element  I6.23.03.A2I4,  Missile 
Technology;  Program  Element  #  6.27.01.AH92,  High  Strength  Rapid  Pay-Out  Fiber  Optic  Cable;  Program  Element  #  .6. 37 .07 . D246, 
Integrated  Fiber  Optic  Commun lea t Iona  Link  for  Misalle  Pay-Out.  This  program  element  progresses  the  Fiber  Optics  Technology 
from  Exploratory  Development  to  Advanced  Development.  Duplication  Is  avoided  by  artlve  participation  by  laboratory  person¬ 
nel  In  Interagency  working  groups,  liaison  visits  to  agenclea/actlvltles  Involved  in  related  efforts,  the  free  exchange  of 
Information  among  agencies,  and  the  structuring  of  the  program  toward  unique  Army  needs  In  tactical  missiles. 

C.  (U)  WORK  PERFORMED  BY:  This  effort  will  be  conducted  as  an  In-bouse  demonstrat  ion  effort  by  the  US  Army  Missile 
Laboratoty,  US  Any  Missile  Command,  Redstone  Arsenal,  AL.  Supporting  services  and  components  will  be  procured  from 
industry  as  required.  Specific  sources  have  not  yet  been  determined. 

D.  (UX  PROCRAM  ACCOM  PL  ISmEWTS  AW)  FUTURE  PROGRAMS: 
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Prof? ran  Clement :  #  6.33. 13. A 
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Title:  Fiber  Optics  Guidance 

Title:  Hlsslle/Rockets  Components 

Bud  Ret  Activity:  >2  -  Advanced  Techno logy 
Development 


!•  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 


2.  (U)  FY  1982-FY  1984  Program:  Th.'a  program  starts  In  FY  1983.  FY  1983:  The  concept  definition  for  the  fiber 

optics  guided  missile  will  be  completed .  Configuration  wind  tunnel  tests,  initial  design  of  a  test  missile  and  gunner's 
station  for  demonstration  of  the  closed  loop  target  acquisition  and  guidance  will  be  undertaken.  Critical  experiments  to 
resolve  basic  hardware  selection  issues  related  to  the  flight  demonstration  will  be  conducted.  Flight  trajectory  and  system 
effectiveness  studies  vtll  begin.  FY  1989:  Fabrication  and  component- level  testing  of  flight  demonstration  missile  system, 
fiber-optics  data  link,  and  gunner's  station  components  will  he  completed.  System  software  for  gunner  aid,  missile  guid¬ 
ance,  and  fire  control  will  be  designed,  programed,  and  validated.  Interfaces  between  missile  components,  data  links,  and 
gunner's  station  wl  1 1  be  built  and  tested.  Launch  concept  mechanizations  for  both  helicopter  and  ground  launch  will  be 
tested.  Seeker  captive  tests.  Integration  efforts,  and  hardware-in-the-loop  simulation  will  be  performed.  Limited  envl- 
r omental  testing  of  the  missile  configuration  will  be  performed. 


3.  (U)  Program  to  Completion:  FY  1985:  Pinal  missile  system  Integration  testing  will  be  completed. 

Hardwsre-ln-the-loop  and  system  analysis  simulations  will  be  finished.  A  aeries  of  flight  tests  will  be  performed  to  demon¬ 
strate  feasibility  of  the  fiber  optica  guidance  concept  of  aided  target,  acquisition  and  missile  guidance.  Post-flight  ana¬ 
lysis  will  be  performed.  The  feasibility  of  weapon  systems  based  upon  fiber  optics  will  be  demonstrated,  and  the  real¬ 
istically  attainable  weapon  system  performance  envelopes  will  be  established  for  FY  1986  systems  development  applications. 

A.  (U)  Major  Milestones:  Not  Applicable. 

5.  (U)  Resources  ($  In  thousands): 


FY  1981  FY  1982 

Actual  Estimate 

RDTE 

Funds  (current  requirements)  0  0 

Funds  (as  shown  In  FY  1982 

submission)  Not  Applicable 


Total 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

to  Completion 

Cost 

8614 

7081 

Continuing 

Not  Applicable 

This  Is  a  new  project  starting  in  FY  1983. 
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Program  Element:  #  6. 33. 14. A 
DOD  Mission  Areal  #544  -  01 


Title:  HE  Laser  Components 

Energy  Technology  Budget  Activity:  *2  -  Advanced  Technology  Development  (ATP) 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

(6222) 

(11130) 

33116 

42581 

Continuing 

Not  Applicable 

D056 

Fwd  Area  Laser  Weapon 

(5099) 

(8530) 

19308 

31272 

Continuing 

Not  Applicable 

DO  57 

Cls  Cbt  Laser  Aslt  Weapon 

(1123) 

(2600) 

13808 

11309 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Laser  weapons  wi 1 1  be  the  first  revolutionary  weapons  systems  In 

the  last  forty  years.  Laser  weapons  offer  a  potentially  decisive  breakthrough  in  countering  the  numerical  superiority  of 
the  Warsaw  Pact  forces.  The  capability  to 

promises  a  significant  force  multiplier  in  overcoming  this  Imbalance.  Two  near-teim  systems  are  proposed: 
Forward  Area  Laser  Weapon  (FALW)  and  Close  Combat  Laser  Assault  Weapon  (CCLAW).  The  FALW  is  a  high  energy  laser  weapon 
which  will  It 

will  ha.’e  a  dual  capability  for  close  combat  and  air  defense  and  the  mobility  and  protection  to  survive  in  the  forward  bat¬ 
tlefield.  The  CCLAW  is  a  close  combat  laser  weapon  and  will  be  a  subsystem  of  existing  i ambflt  vehicles  such 

as  the  Fighting  Vehicle  System  (FVS),  Improved  TOW  Vehicle  (ITV),  and  helicopters.  The  CCLAW  will 


i 
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DOD  Mission  Area:  <554  -  Directed  Energy  Technology  Budget  Activity:  2  -  Advanced  Technology  Development  (ATP) 

C.  BASIS  FOR  FT  1983  RPTE  REQUEST:  Technology  demonstrations  are  planned  for  both  the  Forward  Area  Laser  Weapon 

(FALW)  and  the  Close  Combat  Laser  Assault  Weapon  (CCLAW)  programs.  The  initial  phase  of  the  FALW  program  is  the  development 
of  a  technology  demonstrator  called  the  Forward  Area  Laser  Weapon-Demonstrator  (FALW-to).  In  FT  the  design  of  the 

FALW-D  will  be  completed,  and  long-lead  hardware  will  be  ordered.  The  CCLAW  program  atarts  with  the  development  of  an 

demonstrator  called  ROADRUNNER.  In  FT  the  design  of  the  ROADRUNNER  will  be  completed, 

long-lead  items  will  be  procured,  and  fabrication  will  be  initiated. 

Current  Milestone  Dates 

Major  Milestones  Milestone  Dates  Shown  In  FT  1982  Submission 

FALW 

Initiate  Field  demonstration  None 

Complete  field  demonstration  None 

Initiate  system  development  None 

I 

Complete  system  development  None 


CCLAW 

Initiate  field  demonstration  None 
Complete  field  demonstration  None 
Initiate  system  development  None 
Complete  system  development  None 


1-447 


UNCLAD  SH  IED 


Program  Element:  t_ 
DOD  Mission  Area: 


6.33. 14. A 

1554  -"Directed  Energy  Technology 
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D.  (U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Arfrfl t iona] 

To  Completion 

RDTE 

Funds  (current  requirements)  , 
Funds  (as  shown  In  FY  1982 

(6222) 

(11130) 

13116 

Continuing 

submission) 

(6222) 

(11930) 

0 

Continuing 

Total 
Eat lmsted 
Coat 


Not  Applicable 
Not  Applleable 


The  two  laser  system  programs  (Forward  Area  Laser  Weapon,  FALW ,  and  the  Close  Combat  Laser  Assault  Weapon,  CCLAW)  were  Ini¬ 
tiated  under  IE  #6. 23. 07. A,  In  FY  1981  and  have  been  transferred  to  this  PE  In  FY  1983.  The  decrease  In  FY  1982  Is  due  to 
Congressional  reduction  to  the  PE  #6. 23.07. A.  ' 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  #  6. 33. 14. A  Title:  HE  Laser  Components 

DOD  Mission  Areal 1554  -  Directed  Energy  Technology  Budget  Activity:  2  -  Advanced  Technology  Development  (ATP) 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  non-systems  advanced  development  program  is  the  result  of  the  Army  Laser 

Weapon  Technology  Assessment  (ALAWTA)  which  was  completed  In  FY  1980.  Two  efforts  were  initiated 

in  FY  1981  under  the  Laser  Weapons  Technology,  PE  6. 23. 07. A,  to  demonstrate  the  feasibility  of 

laser  weapons  on  the  future  battlefield.  These  two  efforts  have  been  transferred  to  this  program.  High  Energy 
Laser  Components,  in  FY  1983.  Future  Laser  Weapons  Systems  Components  will  be  required  to  detect,  acr.ulre,  and  negate  the 


To  prove  the  concepts,  two 

brassboard  demonstrators,  the  Forward  Area  Laser  Weapon-Demonstrator  (FALW-D)  and  the  Close  Combater  Laser  Assault  Weaoon 
Demonstrator  (ROADRUNNER),  are  to  be  designed,  fabricated,  and  field  tested  in  the  FY  timeframe.  The  existing 

technology  has  ample  near-term  growth  potential  (no  breakthroughs  necessary)  upon  which  to  base  low-rlak  systems  development 
decisions. 

(U)  RELATED  ACTIVITIES:  The  Army  Laser  Weapon  Technology  Assessment  (ALAWTA)  was  completed  in  FY  1980  under  PE 
#6. 23.07. A,  Laser  Weapon  Technology,  which  identified  near-term  High  Energy  Laser  system  applications  that  e.-.it  brassboard 
system  demonstrations.  Initiation  of  the  brassboard  system  demonstrators  was  accomplished  In  FY  1981  under  PE  6. 23. 07. A, 
Laser  Weapon  Technology. 

H.  (U)  WORK  PERFORMED  BY:  The  top  five  contractors  are  as  follows:  AVC0,  Boston,  MA;  TRW  Inc.,  Redondo  Beach,  CA;  Hughes 
Aircraft  Co.,  Culver  City,  CA;  Raytheon  Corp. ,  Boston,  MA;  and  Ford  Aerospace  and  Communications  Corp.,  Newport  Beach,  CA. 
The  principal  Government  organization  conducting  this  program  Is  the  Directed  Energy  Directorate,  US  Army  Missile 
Laboratory,  US  Army  Missile  Command,  Redstone  Arsenal,  AL.  Other  Government  organizations  performing  tasks  under  this  pro¬ 
gram  are:  US  Army  Mobility  Equipment  Research  and  Development  Command,  Fort  Belvolr,  VA,  and  the  US  Afmy  Electronics 
Research  and  Development  Command,  Adelphi,  MD,  and  Ft  'Monmouth,  NJ. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  program  was  initiated  under  P.E.  6. 23. 07. A  in  FY  1981. 

2.  FY  1982-FY  1984  Planned  Program:  Preliminary  design  of  the  Forward  Area  Laser  Weapon-Demonstrator  (FALW-D) 

will  be  completed  in  Initiation  of  a  detailed  design,  fabrication,  and  integration  effort  will  begin  in 
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Budget  Activity:  2  -  Advanced  Technology  Development  (ATP) 


for  the  selected  technology,  either  repetitively  pulsed  electric ' discharge  or  continuous  wave  chemical  laser. 
Detailed  design  will  be  completed  in  and  fabrication  will  continue  throughout  FY  Test  planning  to 

support  the  FALW-D  program  will  run  concurrently  with  the  hardware  development  program.  ROADRUNNER  detailed  design  will  be 
completed  by  ,  Fabrication  and  integration  will  occur  in  FY  with  concept  validation  testing  to 

begin  in  Teat  planning  and  development  efforts  to  support  the  Close  Combat  Laser  Assault  Weapon  (CCLAW) 

program  will  be  conducted  throughout  this  time  period.  A  ROADRUNNER  to  CCLAW  transition  plan  will  be  developed  to  support  a 
weapon  systems  development  decision  in  FY 

3.  Program  to  Completion:  Forward  Area  Laser  Weapon-Demonstrator  (FALW-D)  fabrication  and  integration  will  be 

completed  during  FY  with  concept  validation  and  demonstrations  by  Transition  plans  will 

be  generated,  and  weapon  system  development  will  be  initiated  in  FY  with  completion  in  FY  '  ROADRUNNER  concept 

validation  and  demonstrations  will  be  completed  by  leading  to  a  decision  in  FY 

to  proceed  with  weapon  system  development.  Close  Combat  Laser  Assault  Weapon  (CCLAW)  system  development  will  be  completed 
in  FY 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Project:  #0056  Title:  FWD  Area  Laser  Weapon 

Prograa  Element :  #6. 33. 16. A  Title:  HE  Laser  Components 

DOD  Mission  AresT  #  554-  Directed  Energy  Budget  Activity:  f  2  -  Advanced  Technology  Development  (ATP) 

Technology  (ATP T 

A.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Forward  Area  Laser  Weapon  (FALW)  has  evolved  fra  the  FY  1980  A  ray  Laser 
Weapon  Technology  Assessment  (ALAWTA)  In  which  the  applicability  of  laser  weapons  was  assessed  against  user-identified  mls- 
slons  and  the  projected  threat.  A  critical  alaslon  area  Is  the  defense  of  division  aanuever  eleaents 

FALW  has  the  unique  capability  to  rapidly  engage  and  des¬ 
troy  targets  at  long  ranges  and  is  appropriate  for  this  nlsslon  area.  It  will  be  noun ted  on  a  dedicated 

tracked  vehicle.  The  technology  demonstrator  for  the  FALW  concept  Is  called  The  Forward  Area  Laser  Weapon  -  Demonstrator 
(FALW-D).  The  objective  of  the  FALW-D  la  to  denonatrate  the  overall  technical  feasibility  and  of  the  FALW  and 

to  show  that  technology  near-term  growth  potential  will  penslt  a  low-risk  systems  development  decision.  The  PALW-D  prograa 
will  deaonatrate  laser  weaponry  effects  including  rapid  engagement  and  retargeting  tines  agalnat  representative  battlefield 
targets 

r  The  FALW-D  will  be  Installed  on  a  single  flatbed  trailer  for  transportability  to  test  ranges  during 
the  testing  phase.  This  progrsa  will  fora  the  basis  for  a  weapon  system  development  decision  In  FY 

B.  (U)  RELATED  ACTIVITIES:  The  Army  Laser  Weapons  Technology  Assessment  (ALAWTA)  was  coapleted  In  FY  1980  and  Identified 
near-term  High  Energy  Laser  systea  applications  thst  aerlt  demonstration.  Initiation  of  the  FALW-D  prograa  has  been  accom¬ 
plished  under  FE  6. 23. 07. A,  laser  Weapon  Technology. 

C.  (U)  WORK  PERFORMED  BY:  Pr Inary  contractors  performing  work  under  this  project  effort  are  TRW,  Inc.,  Redondo  Beach,  CA; 
Ford  Aerospace  4  Communications  Corporation,  Newport  Beach,  CA;  Hughes  Aircraft  Company,  Culver  City,  CA;  AVCO,  Boston,  MA; 
and  Raytheon  Coapany  In  Boston,  MA.  Four  additional  contractors  provide  support  as  subcontractors  to  those  Identified.  The 
developing  organisation  responsible  for  this  project  Is  the  Directed  Energy  Directorate,  US  Aray  Missile  Laboratory,  US  Army 
Missile  Command ,  Redstone  Arsenal,  AL.  It  Is  supported  by  the  US  Army  Mobility  Equipment  Research  and  Developaent  Command 
(MERADC0M),  Fort  Belvolr,  VA. 
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Project :  <D056 

Progrea  Element:  <6. 33. 14. A 
DOD  Mission  Areal  i  554-  Directed  Energy 
Technology  (ATP f 


Title:  FVD  Area  baser  Weapon 
Title:  HE  Lager  Component  a 

Bud  get  Activity:  12-  Advanced  Technology  Development  (ATP) 


D.  (U)  PR  OCR  AM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (0)  FT  1981  and  Prior  Accompllahmenta:  Thla  program  was  initiated  under  PE  6.23.07 .A  In  FY  1981. 

2.  FT  1982-PT  198*  Program:  The  Preliminary  Dealgn  mill  be  completed  An  evaluation 

of  the  two  competing  device  techno logins,  repetitively  pulaed  electric  dlacharge  and  contlnuoue  wave  chemical,  will  be  made, 
and  one  will  be  eelected  for  Initiation  of  the  forward  Area  Laser  Weapon-Demonstrator  (FALW-D)  detailed  dealgn  In 

Also ,  lor*- lead  hardware  procurement  will  be  Initiated  during  thla  phaae.  A  critical  dealgn  review  will 
be  conducted  In  late  FT  .  Hardware  fabrication  will  continue  throughout  FT  .  A  teat  planning  effort  will  be 

Initiated  aid  run  concurrently  with  the  FALW-D  hardwara  development  program. 


3.  Program  to  Completion:  Hardware  fabrication  and  systtm  integration  will  be  accompllahed  during  FT 

Acceptance  testing  will  be  accompllahed  In  .  Concept  validation  and  demonstration  will 

be  completed  by  ;  ,.  A  decision  regarding  ayatea  development  will  be  made  In  FT  ,  leading  to 

deployment  of  the  FALW  system  In  the 


<.  Major  Milestones: 

Major  Milestones 


Current 

Milestones  Dates 


Milestone  Dates 
Shown  In  FT  1982  Submission 


Conduct  field  demonstration  Hone 
Complete  field  demonstration  None 
Initiate  prototype  development  Hone 
Complete  prototype  development  '  None 


A 
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UNCLASSIFIED 


Project:  >1)056 
Program  Element :  #6. 33.1*. A 

DOO  Mlaaion  Areal  #  S5*~  Directed  Energy 
technology  (ATDf 

5.  (U)  Eeaourcea  ($  In  thouaanda): 


FT  1981 
Actual 


■DTE 


Funda  (current  requirement a)  (5099) 
Funda  (an  a town  In  FT  1982 
aubmlaalon)  (5099) 


Title:  FWD  Area  Laaer  Weapon 
Title:  BE  laaer  Coaponenta 
Bud  get  Activity:  >  i  - 


Advanced  Technology  Development  (ATP) 


FT  1982 
Eatlnate 

(8530) 

(8530) 


FT  1983 
Eatlmate 

19308 

0 


FT  198* 
Eatlmate 

31272 

0 


Additional 
to  Completion 

Continuing 

Continuing 


Total 

Eatlmated 

Coat 

Not  Applicable 
Not  Applicable 


Thle  effort  ana  accompllahed  under  R  6. 23. 07. A  In  FT  1981  and  FT  1982  and  la  being  tranaferred  to  thin  new  project  In  FT 
1983. 


UNCLASSIFIED 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  *D057  Title:  Close  Coe bat  Laser  Assault  Weapon 

Program  Element:  >6. 33. 14. A  Title:  HE  Lager  Components 

DOD  Mission  Ares'!  1554  -  Directed  Energy  Budget  Activity:  l(2  -  Advsnced  Technology 

Technology  (ATDT  Devclopeent  (AfBJ 

A.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Close  Combat  User  Assault  Weapon  (CCLAW)  has  evolved  ,  roo  the  FY  1980 

Army  Laser  Weapon  Technology  Assessment  (ALAWTA)  and  repreaents  the  application  for  laser  weapons  on 

the  modern  battlefield.  The  CCLAW  will  serve  as  a  complementary  weapon  system  on  an  existing  weapon  platform. 

,  thus  destroying  or  degrading  enemy  combat  capability.  It  operates  at 
.  The  name  Roadrunner  has  been  given  to  the  technology  demonstration  brassboard  whose 
object  Is  to  provide  demonstration  and  concept  validation  of  the  CCLAW.  This  program  will  demonstrate  key  sub' 

systems,  including  acquisition  of  uncooperative  threat  targets  and  destruction  of  threat  .  Experience 

gained  from  previously  demonstrated  hardware  will  be  Integrated  Into  the  Roadrunner  design  to  reduce  cost  and  demonstrate 
the  ability  of  laser  weapons  to  operate  reliably  under  battlefield  conditions.  The  Roadrunner  will  be  Installed  in  the 
Infantry  Fighting  Vehicle  for  testing  although  other  applications  using  several  aircraft  and  ground  vehicle  platforms  are 
being  considered  for  the  CCLAW.  This  program  will  form  the  basis  for  a  weapon  system  development  decision. 

B.  (U)  REIAfBD  ACTIVITIES:  The  Army  Laser  Weapons  Technology  Assessment  (ALAWTA)  was  completed  in  FY  1980  under  PE 

6. 23. 07. A,  laser  Weapon  Technology,  and  Identified  near-term  high  energy  laser  system  applications  that  merit  demonstration. 
Initiation  of  the  Roadrunner  Program  has  been  accomplished  under  PE  6. 23. 07. A,  Laser  Weapon  Technology. 

C.  (U)  WORK  PERFORMED  BY:  The  primary  organization  conducting  this  program  Is  the  Directed  Energy  Directorate,  OS  Army 
Missile  Laboratory,  OS  Army  Missile  Command,  Redstone  Arsenal,  A L.  Other  Government  agencies  participating  In  this  program 
Include  the  OS  Army  Mobility  Equipment  Research  and  Development  Command  (MERADCOM),  Fort  Belvolr,  VA;  the  OS  Army 
Electronics  Research  and  Development  Command  (ERADCOM),  Adelphl,  MD;  and  the  US  Army  Tank  Automotive  Command  (TACOM), 

Warren,  MI. 
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Project:  ID057 

Program  Element:  #6. 33.1*. A 

DOD  Mission  Ares'!  ISSV  -  Directed  Energy 
technology  (ATDy 


Title:  Close  Coabet  Lager  Assault  Weapon 
Title:  HE  Laser  Components 


Budget  Activity: 


ponen 

B  -  Advanced  Technology 
Development  (ATdT 


D.  (U)  PROGRAM  ACCOM PLISWEHTS  AMD  FUTURE  PROGRAMS: 


1.  (u)  FT  1981  and  prior  Accasipllshments:  This  program  ««a  Initiated  under  IE  6. 23. 07. A  In  FT  1981. 

2.  FT  1982-FY  1984  Program:  Roadrunner  hardware  design  trill  be  completed  and  long- lead  Items  ordered  during  FT 

Hardware  fabrication  and  system  Integration  will  take  place  during  FT  .  Concept  validation  testing 

trill  commence  in  FT  to  ensure  availability  of  required  data  for  a  weapon  system  development  decision  in  FT  .A 

test  planning  and  technical  support  effort  will  be  Initiated  and  run  concurrently  with  the  Roadrunner  hardware  development^ 
program.  Roadrunner  to  Close  Combat  Laser  Assault  Weapon  (CCLAW)  transition  program  planning  trill  be  Initiated  In  FT 
.  Support  trill  be  obtained  from  the  Mobility  Equipment  Research  and  Development  Command  (MERADCOM)  and  the 
Electronics  Research  and  Development  Command  (ERADCOM)  In  evaluation  of  approaches  for  satisfying  prime  power  and  laser 
device  requirements. 


3. 

ted  in  FT 


Program  to  Completion:  The  Roadrunner  concept  validation  and  demonstration  program  trill  be  comple- 

CCLAV  systems  development  trill  be  completed  in  FT  ,  leading  to  deployment  of  the  CCLAW  around 


Major  Milestones: 

Major  Milestones 

Current 

Milestone  Dates 

Shown 

Milestone  Dates 

In  FT  1982  Submission 

Initiate  field 

demonstration 

Hone 

Complete  field 

demonstration 

Hone 

Initiate  prototype 

development 

Hone 

Complete  prototype 

deve lopment 

Hone 
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UNCLASSIFIED 


Project:  #DQ57 

Program  Element:  #6. 33.1*. A 

DOD  Hlesion  Areal  -  Directed  Energy 

Technology  ( ATD) 


(U)  Resources  ($  In  thousands): 


Title:  Cloae  Con bat  Laser  Aaaault  Weapon 
Title:  HE  Laser  Components 

Budge t  Activity:  #2  -  Advanced  Technolog 
Development  (ATD) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Es  t lma  te 

Estimate 

Estimate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

(1123) 

(2600) 

13808 

11309 

Continuing 

Not  Applicable 

Funds  (aa  shown  In  FY  1982 
admission) 

(1123) 

(3400) 

0 

0 

Continuing 

Not  Applicable 

This  effort  was  accomplished  under  FEI6.23.07.A  In  PY  1981  and  FY  1982  and  la  being  transferred  to  this  new  project  In  FY 
1983.  The  decrease  In  FY  1982  Is  due  to  a  Congressional  reduction  to  PE  #6. 23. 07. A. 


,  N 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMIT 

Program  Element :  #6. 13. 24. A  Title:  High  Technology  Teet  Bed 

BOD  Hleslon  Areal  #551  -  Electronic  and  Physical  Sclencee  Budget  Activity:  #2  -Advanced  Technology 

t>evelopm<nt 

A.  («)  RESOURCES  (PROJECT  USTIHO) :  ($  In  thousands) 


Total 


Project 

Number 

Title 

FT  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Coat 

DlflO 

TOTAL  FOR  PROGRAM  ELEMENT 
HTTB- Distributed  Data 

Test  Bed 

- 

- 

10711 

7431 

8261 

8261 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

D273 

HTTB-Road  Runner 

- 

- 

397 

0 

Continuing 

Not  Applicable 

D274 

HTTB-Netted  Radar 

' 

- 

2286 

0 

Continuing 

Not  Applicable 

D278 

HTTB- low  Cost  Vehicle 
Navigation 

_ 

597 

0 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  HLSSIOH  MEED:  Thle  program  element  reeponde  to  the  requirement  to  significantly 
Improve  the  comhat  capebilltlee  o?  the  light  Infantry  dlvlelon  through  accelerated  fielding  of  new  technology.  The  testbad 
will  uee  equipment  developed  under  exploratory  reaearch  program* ,  equipment  In  advanqed  or  engineering  development,  and 
off-the-ehelf  equipment  to  evaluate  concepta  and  accelerate  the  fielding  process.  Initial  emphasis  will  address  the 
requirement  to  reduce  the  vulnerability  of  currently  centralised  command  post  operations  to  physical  attack.  The  command 
post  consists  of  the  personnel  and  communications  necessary  to  plan,  coordinate,  and  execute  the  battle  plan  under  the  dir¬ 
ection  of  the  tactical  commander.  This  centralised  operation  presents  s  lucrative  target  which  can  be  easily  Identified  and 


i 


I 


N 

Prograa  Element :  *6. 33. 24. A  Title:  High  Technology  Test  Bed 

DOD  Hlealon  Areal  #551  -  Electronic  and-  Physical  Sclcneea  Budget  Activity:  t 2  -  Advanced  Technology 

Development 

located  by  phyalcal  or  electronic  aeana,  and  subsequently  attacked  or  deatroyed.  Title  program  principally  aervea  to 
overcame  thla  deficiency  by  dletrlbutlng  commend  poat  operatlona  and  aaaodated  Command,  Control,  Communlcatlona ,  and 
Intelligence  elementa  among  mutually  aupportlve  modular  cella  Integrated  by  advanced  communicative  technlquea  Including 
video,  voice,  data,  and  graphlca  while  maintaining  operational  efficiency.  The  overall  program  lncludea  phased  design, 
experimentation,  and  system  testing  In  the  High  Technology  Teat  Bed,  leading  to  evolution  of  improved  capabilities  for 
Implementation  In  tactical  divisions. 

C.  (U)  BASIS  FOB  rt  1983  ROTE  REQUEST: 

1.  The  majority  of  the  funds  for  FT83  are  required  to  Initiate  purchase,  loan,  and/or  lease  of  video,  graphics, 

data  processing,  and  communlcatlona  equipment  for  development  of  software,  Investigation  of  system  Integration  problems,  and 
conduct  of  experiments  to  define  modules  of  a  distributed  command  post.  Initiation  of  on-slte  testbed  support  will  occur.  „ 

Software  development  and  communication  system  design  will  be  started.  An  advanced  technology  demonstreto  called  ROAD 
RUNNER,  which  is  being  developed  under  another  program  element,  will  be  mounted  on  a  combat  vehicle. 


2.  (U)  A  Netted  Radar  control  console  developed  by  Uncoln  Laboratory  will  be  relocated  to  the  High  Technology  Test 

Bed  (HTTB).  The  prototype  model  nets  all  sensor  systems,  airborne  or  ground,  into  one  source  collection  point  for  '«sls. 
This  Increases  the  overall  operational  effectiveness  by  coordinating  operations  of  individual  sensors.  Target  analyst*  Is 
therefore  Improved  and  results  automatically  displayed  and  sent  to  the  Tactical  Fire  Direction  System  (TACFIRE)  for  engage¬ 
ment.  The  control  console  consists  of  commercial  computers  and  display  devices.  Finally,  four  Heading  Reference  Sets, 
which  have  recently  completed  Development/Operstlonal  Test  II,  will  be  refurbished  and  Installed  In  combat  vehicles. 

Various  levels  of  tactical  deployment  can  be  examined,  and  the  effectiveness  of  the  system  In  assisting  the  vehicle  comman¬ 
der  in  maintaining  his  orientation  during  periods  of  limited  visibility  can  be  evaluated. 

D.  (U)  COMPARISON  WITH  FT  1982  RPTE  REQUEST:  ($  In  thousands):  Not  applicable.  This  Is  a  new  prograa  start  In  FY  1983. 

E.  (U)  OTHER  APPROPRIATIONS  FUNDS:  Not  applicable. 


Frograa  Element:  #6. 33. 2*. A  Title:  High  Technology  Teat  Bed 

DOD  Mission  Ares'!  #551  -  Electronic  end  Physlcel  Sciences  Budget  Activity:  #2  -  Advanced  Technology 

~  ’  ’  Developnent 

F.  (U)  DETAILED  BACKOIOUMD  AMD  DESCRIPTION:  Present  Comas nd  Post  Operations  are  conducted  by  the  Division  Tactical 
Operations  Center  and  the  tactical  Command  Post .  The  eleaents  of  the  command  post.  Including  operations,  intelligence,  fire 
support,  and  combat  service  support,  work  together  to  develop  the  information  needed  for  the  commander  to  plan,  control,  and 
suataln  the  battle  to  reach  its  ultimate  objective  of  defeating  the  enemy.  Information  la  exchanged  with  higher 
headquartera  and  subordinate  units’  quasi-fixed  multichannel  switched  trunking  systems,  voice  and  message  nets.  It  Is  this 
centralisation  of  command  operations  that  creates  a  highly  vulnerable,  and  not  raadlly  defensible,  target  for  attack  and 
disruption  by  the  enemy.  The  electronic  complex  provides  an  easy  target  for  Interception  and  location  by  electronic  sur¬ 
veillance  techniques.  The  mass  of  equipment  provides  an  easily  Identifiable  aggregate  of  shelters,  trucks,  and  supporting 
equipment.  The  present  system  Is  being  augmented  by  advanced  communication  and  data  processing  elements.  The  ongoing 
Improvements  Include  automated  voice  and  message  switched  systems,  tactical  facsimile,  tactical  aatelllte  facilities,  and 
data  proceaalng  systems  such  as  the  Tectlcal  Fire  Direction  System,  tactical  computer  systems  and  terminals,  and  a  fusion 
center.  Timeliness  and  accuracy  will  be  substantially  enhanced;  however,  the  overall  command  structure  will  still  terminate 
in  a  centralized  nodal  complex.  This  vulnerability  can  only  be  overcome  by  dispersion  of  the  elements  of  the  command  post 
Into  smaller  units  or  cells  over  a  broader  area,  thus  Inhibiting  Identification  and  surveillance.  However,  design  of  the 
cells  must  be  such  that  the  information  Interchanges  are  responsive  to  changing  battle  situations,  force  structure,  and  com¬ 
mand  disciplines.  Effectiveness  of  face-to-face  Interchanges  cannot  be  lost,  and  redundancy  and  support  among  cells  must  be 
preserved  to  assure  continuity  of  operations  If  loss  of  any  one  element  occurs.  Since  the  modular  distributed  concept  must 
provide  the  equivalent  of  close  proximity  operations,  there  Is  a  requirement  to  carefully  define  the  characteristics  of  the 
visual,  graphical,  voice,  and  data  facilities  that  must  be  provided.  It  Is  also  necessary  to  develop  the  symbology,  message 
atandards,  data  storage,  and  retrieval  requirements  for  providing  ready  access  to  mutually  supportive  Information  required 
for  operation  of  the  Individual  cell  or  module.  Further,  design  of  communication  neta  and  networka  to  support  Increased 
requirements  for  Interchanging  Information  among  dispersed  elements  and  collating  data  from  multiple  sensors  must  be  revi¬ 
sed.  Finally,  selected  prototype  systems  are  to  be  evaluated  In  the  High  Technology  Test  Bed  to  validate  concepts  and  their 
potential  suitability  for  field  operations. 

G.  RELATED  ACTIVITIES:  This  prograa  supports  the  Arny's  overall  Initiative  to  Improve  combat  readiness  and 
effectiveness  by  infusion  of  available  technology  into  tactical  units  through  High  Technology  Test  Bed  operations.  Related 
technology  developments  Include:  Prograa  Element  #6.47.27,  Command  and  Control,  Project  FD184,  Tactical  Computer 
System/Termlnal ;  Program  Element  #6.37.23,  Command  and  Control,  Project  #D185,  Military  Software  Standardization;  Prograa 
Element  #6.37.23,  Command  and  Control,  Project  #D186,  Military  Coaputer  Family;  Program  Element  #6.37.13,  Joint  Tactical 
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Program  Element:  #6. 33. 24 .A 

DOD  Misalon  Areal  #551  -  Electronic  and  Phyelcel  Sciences 


Title:  High  Technology  Teat  Bed 
Budget  Activity :  12  -  Advanced  Technology 

Development 


Information  Distribution  System,  Project  D370,  ADDS;  Program  Element  #6. 37.46 ,  Project  fD5S5,  S INC GARS;  Program  Element 
#2.37.26,  Project  #D322,  Advanced  Field  Artillery  Tactical  Data  Syatem;  Program  Element  #6.47.12,  ACCS  Systems  Engineering 
Project  #0323,  System  Engineering  for  Tactical  C3  Systems;  Program  Element  #6.27.01,  Project  #AH92,  Communications 
Technology;  Program  Element  #6.27.46,  Project  #A094,  Tactical  ADP  Technology;  Program  Element  #6.37.07,  Communication 
Development,  Project  #D246,  Tactical  Communications  Development;  Program  Element  #2.37.35,  Combat  Vehicle  Improvement 
Program,  Project  DE01,  M60A1  Tank  PIP;  Program  Element  #6.27.03,  Project  DH93,  CSTA  and  Identification; 

and  many  other  programs.  There 


la  no  unnecessary  duplication  of  effort  within  any  of  the  Atm,  -  r  DOD  programs. 


H.  (U)  WORK  PERFORMED  BT:  US  Army  Communlcatlons-Electronics  Command ,  Ft  Monmouth,  HI,  In  cooperation  with  the  9th 
Infantry  Division,  Ft  lewis,  WA. 


I.  (U)  PROGRAM  ACCOMP tiSHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Hot  applicable. 

2.  (U)  FT  1982-FT  1984  Program: 

a.  (U)  Baphasis  will  be  devoted  to  modification  and  delivery  of  near-*erm  (existing  military  and  commercial  proto¬ 
type)  hardware  to  the  High  Technology  Test  Bed  (HTTB)  to  explore  technical  and  operational  feasibility  and  to  develop  optl- 
mus  architecture  for  Cellular/Modular  Command  Post  operations.  Cell-to-cell  communication  faclllltes  such  as  fiber  optics 
and  millimeter  wave  radio  multichannel  llnka  (TV  and  voice)  and  packet  technology  for  data  distribution  will  be  used.  A 
state-of-the-art  fiber  optics  video-conferencing  capsblllty  will  also  be  implemented.  RAD  is  necessary  to  enhance  delivered 
video-conferencing  system  to  provide  encryption ,  to  develop  distributed  video  switching ,  and  to  Include  12-channel  voice 
interconnects  with  tandem  switching  capabilities.  Through  user/developer  concept  tests  st  the  HTTB,  a  dispersed  network 
will  evolve  capable  of  yielding  substantially  improved  performance  with  available  hardware. 

b.  The  ROAD  RUNNER  weapon  demonstrator  will  be  mounted  in  a  ground  combat  vehicle  and  will  function  as 

part  of  a  friendly  combined  arms  team.  '  Tactical  scenarios  will  be  developed  to  simulate  European  theater  engagementa.  Data 
on  acquisition  and  almulated  engagement  will  be  collected  and  evaluated  to  determine  the  resultant  Increased  unit 
effectiveness. 
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UNCLASSIFIED 


Program  Element :  >6. 33. 24. A 

DOD  Mission  Areal  #551  -  Electronic  and  Physical  Sciences 


Title:  High  Technology  Teat  Bed 
Budget  Activity:  #2  -  Advanced  Technology 
Development 


c.  (U)  By  netting  radars  and  other  sensor  systems,  both  air  and  ground,  and  displaying  the  data  In  one  location,  a 
commander  can  use  all  target  acquisition  means  more  effectively  to  rapidly  evaluate  the  battlefield  and  employ  offensive 
action  against  opposing  forces.  The  prototype  model  will  be  used  In  the  High  Technology  Test  Bed  to  evaluate  this  concept 
In  a  genuinely  tactical  environment.  Improvements  In  targeting  processes  will  be  evaluated.  Increased  effectiveness  during 
periods  of  reduced  visibility  and  adverse  weather  will  be  of  particular  Interest. 

d.  (U)  Four  research  and  development  model  Heading  Reference  Sets  will  be  provided  to  the  High  Technology  Test 
Bed.  The  sets  have  recently  completed  Development/Operatlonal  Teat  II.  The  sets  will  be  refurbished  and  Installed  in  9th 
Division  vehicles.  The  Heading  Reference  Set  Is  Intended  to  be  deployed  In  frontline  tactical  vehicles.  The  set  provides 
the  vehicle  heading  to  the  driver  and  the  vehicle  commander .  The  advantages  and  effectiveness  of  such  s  system  will  be 
evaluated,  as  will  various  levels  of  tactical  employment;  l.e.,  each  vehicle,  platoon  leader  only,  etc. 

3.  ((I)  Program  to  Completion:  Continue  developemnt  of  new  high-technology  projects  dedicated  to  the  specific  purpose 

of  providing  dispersed  survlvable  command ,  control,  and  communications  systems  for  the  1990's.  Continued  research  Is 
required  to  develop  architecture  and  tandem  switching  capabilities  so  that  voice,  video,  and  data  traffic  can  be  appropri¬ 
ately  distributed  within  command  post  dusters,  throughout  a  unit's  dispersed  command  post,  and  to  actlvltlea  external  to  a 
maneuver  element  without  use  of  a  critical,  central  node.  Reliance  on  centralised  nodes  for  filtering,  correlation,  and 
distribution  of  data  degrades  overall  survivability  of  the  Army  command  and  control  system;  this  program  will  continue 
blgh-technology  Infusion  and  evaluation  to  accelerate  distribution  techniques,  thereby  reducing  vulnerability  of  the  Army 
command  and  control  atructure. 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Project:  #D180 

Program  Element:  #6. 33. 24. A 

DOD  Miaelon  Areal  #551  -  Electronic  and  Physical  Sciences 


Title:  Distributed  Date  Teat  Bed 
Title:  High  Technology  Teat  Bed  ' 

Budget  Activity:  tl  -  Advanced  Technolog 
Development 


A.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Present  Command  Poet  Operations  are  conducted  by  the  Division 
Tactical  Operations  Center  an<i  the  Tactical  Command  Post.  Elements  of  the  command  post  Including  operations.  Intelligence, 
personnel  management,  and  combat  service  support,  together  with  fire  support,  air  support,  and  airspace  management  elements 
work  together  to  develop  the  Information  needed  for  the  commander  to  plan,  maintain  operational  control  of  maneuver  units, 
and  sustain  the  battle  to  reach  Its  ultimate  objective  (engage  and  defeat  the  enemy).  The  Information  la  provided  by 
quasi-fixed  multichannel  switched  trunking  systems  (Interfacing  with  Corps,  DISCOM,  Bde,  D1VARTY ,  etc.)  and  voice  and  mes¬ 
sage  nets.  The  netting  Is  primarily  voice  and  message  traffic  which  is  distributed  through  the  message  centers  and  switched 
centers  to  the  centrally  located  shelters  containing  the  command  post  and  operations  center.  It  Is  this  centralization  of 
comnam  operations  that  creates  a  highly  vulnerable  and  not  readily  defensible  target  for  disruption  by  a  potential  enemy. 
The  electronic  complex  provides  an  easy  target  for  Interception  and  location  by  electronic  surveillance  techniques.  The 
mass  of  equipment  provides  an  easily  Identifiable  aggregate  of  shelters,  trucks,  and  supporting  equipment  that  can  be 
pinpointed  by  visual  means.  Thus,  destruction  of  the  command  post  could  be  accomplished  by  conventional  or  advanced  weapons 
launched  from  ground-based  systems  or  attack  aircraft.  The  present  system  Is  being  augmented  by  advanced  communication  and 
data  processing  elements.  The  ongoing  Improvements  Include  automated  voice  and  message  switched  systems,  tactical  facsim¬ 
ile,  tactical  satellite  facilities,  and  data  processing  systems  (TACFIRE,  tactical  computer  systems  and  terminals,  and  the 
fusion  center).  Timeliness  and  accuracy  will  be  substantially  enhanced;  however,  the  overall  command  structure  will  still 
terminate  in  a  centralized  nodal  complex.  This  vulnerability  can  only  be  overcome  by  dispersion  of  the  elements  of  the  com¬ 
mand  post  into  smaller  units  or  cells  over  a  broader  area  that  will  not  permit  easy  identification  and  surveillance. 

However,  the  design  of  the  cells  must  be  such  that  the  Information  Interchanges  are  responsive  to  changing  battle  situ¬ 
ations,  force  structure,  and  command  disciplines.  The  effectiveness  of  face-to-face  Interchanges  cannot  be  lost,  and  redun¬ 
dancy  and  mutual  support  among  cells  must  be  preserved  to  assure  continuity  of  operations  If  loss  of  any  or*  element  occurs. 
Since  the  modular  distributed  concept  must  provide  the  equivalent  of  close  proximity  operations,  there  Is  a  requirement  to 
carefully  define  the  characteristics  of  the  visual,  graphic,  voice,  and  data  facilities  that  must  be  provided.  It  Is  also 
necessary  to  develop  the  symbology,  message  standards,  and  data  storage  and  retrieval  requirements  for  providing  ready 
access  to  mutually  supportive  Information  required  for  operation  of  the  Individual  cell  or  module.  Further,  design  of  com¬ 
munication  nets  and  networks  to  support  Increased  requirements  for  Interchanging  information  among  dispersed  elements  must 
be  revised  to  support  the  new  more  stringent  requirement  (distributed  video,  and  distributing  the  Integration  of  nets  with 
higher,  lateral,  and  subordinate  units).  Specifically,  the  program  objectives  will  Include: 


UNCLASSIFIED 


AD-A11»  607  OCPUTr  CHIEF  OF  ETAFF  FO«  RESEARCH  OCVELOFMENT  AND  AC— ETC  F/8  1/1 
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MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS- 1963-A 


UNCLASSIFIED 


Project:  *D180  Title:  Distributed  Pete  Te»t  Bed 

Program  Element:  #6. 33. 24. A  Title:  High  Technology  Teat  Bed 

DOD  Hleslon  Areal  T53I  -  Electronic  and  Physical  Sciencea  Budget  Activity:  fz  -  Advanced  Technology 

Development 

1.  (U)  Validation  of  the  characteristics  of  dispersed  nodular  cells  of  the  connand  post  consistent  with  survivability 
and  continuity  of  operations. 

2.  (U)  Establishing  the  characteristics  of  the  terminal  and  Input/output  facilities  for  video,  voice,  nesaage,  data, 
and/or  graphics  proceaaed  within  and  among  cells,  and  Interchanged  with  headquarters,  staff  and  command  elements  to  higher 
echelons,  lateral,  and  subordinate  units. 

3.  (U)  Establishing  the  design  constraint  for  net/network  structure  for  Integration  among  nodular-cellular  command 
post  elements  and  lnterfacea  to  higher  echelons,  lateral,  and  subordinate  units  with  enphasla  on  aurvlvablllty. 

4.  (U)  Phased  development  of  prototype  modular  components  of  the  distributed  command  poat. 

5.  (U)  Integration  and  evaluation  of  the  prototype  system  In  the  High  Technology  Test  Bed  to  validate  conformance  to 
requirements  and  suitability  for  field  operations. 

(U)  RELATED  ACTIVITIES:  This  program  supports  the  overall  Army's  Initiative  to  improve  combat  readlneaa  and 
effectiveness  ly  Infusion  of  available  technology  Into  tactical  units  through  High  Technology  Test  Bed  operations.  Related 
technology  developments  Include:  Tactical  Computer  System  Terminal  Develoment,  Project  Ho.  6.47.27,D184;  Military  Computer 
family.  Project  Ho.  6.37.23,  D186;  Military  Software  Standards,  Project  Ho.  6.37.23,  D185;  PLUS  JTIDS  Hybrid,  Project  Ho. 

6.37.12,  D370;  SINCGARS-V,  Project  Ho.  6.37.46,  D3S5;  Advanced  Field  Artillery  Data  System,  Project  Ho.  6.37.56,  D430; 
Communicative  Systems,  Project  Ho.  6.47.01,  D240;  System  Engineering  for  Army  Tactical  C3  System  Dealgn,  Project  Ho. 

6.47.12,  D323;  Communications  Electronics  (Wireless  Command  Poat;  fiber  optic  secure,  long-haul,  multiplexed  cable/telephone 
systema);  System  Architecture  and  Specifications,  Project  No.  6.27.01,  AH92;  Tactical  ADP  Technology  with 
microprocessor-controlled  video  (discs).  Project  Ho.  6.27.46,  A094;  Tactical  Communications  Radio  System,  Project  Ho. 
6.37.07,  D437;  and  many  other  communications,  command,  and  control  programs.  There  la  no  unnecessary  duplication  of  effort 
within  any  of  the  Army  or  DOD  programs. 

(®)  WRK  PERFORMED  BY:  US  Army  Communlcatlona-Electronlcs  Command,  ft  Monmouth,  HJ,  in  cooperation  with  the  9th 
Infantry  Division,  Ft  Lewis,  VA. 
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Project:  #0180 

Prograa  Element:  #6. 33.24. A 

DOD  Nleelon  Areal  #S5i  -  Electronic  end  Physical  Science! 


Title:  Distributed  Date  Test  Bed 
Title:  High  Technology  Test  Bed 

Budget  Activity:  >2  -  Advanced  Teel  >ology 
Developnent 


D.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  Pg  OCR  AMS: 

!•  (U)  FT  1981  end  Prior  Accomplishments:  Hew  start;  no  prior  accoopllshnenta. 

2«  (0)  FT  1982-FT  H8A  Planned  Prograa:  During  FT82,  Initial  efforts  will  be  devoted  to  establishing  the  technical 

and  operational  characteristics  of  the  Individual  module*  (cells)  and  the  feasibility  of  operational  concepts  for  distribu¬ 
tion  of  Conns nd  Post  components.  Experimentation  with  candidate  hardware  purchased  or  leased  from  coaaerclsl  sources  will 
be  used  to  define  coaponents  of  the  aodulea.  Developnent  of  software  for  ccaputer  graphics  and  data  transalsslons  froa  cell 
to  cell  and  cell  to  external  world  operations  will  also  be  Initiated.  Developnent  of  the  technology  for  distribution  of 
video,  to  Include  conferencing,  will  be  eaphaslsed.  In  FT83,  the  actual  developnent  of  the  prototype  cells  will  be  carried 
out  to  Include  caaaun lest Iona.  This  work  will  result  In  the  fabrication  of  the  first  nodules  for  Initial  evaluation  by  the 
HTTB/91D  facility  In  FT84. 

3.  (0)  Program  to  Coapletlon;  This  advanced  developnent  phase  will  be  continued,  resulting  In  the  construction  of  up 
to  five  cells  that  can  be  used  In  alaulated  Division  exercises  of  the  9ID. 

4.  (U)  Major  HI  lea tones:  Mot  applicable. 


S.  (U)  Resources  (Project  Listing) 

:  ($  in 

thousands) 

Total 

FT  1981 

FT  1982 

FY  1983 

nr  1984 

Add!  tlonel 

Estlaated 

ROTE 

Actual 

Estlnate 

Estlnate 

Estlnate 

To  Coapletlon 

Costs 

Funds  (current  requirements) 
Funds  (as  shown  In  FT  1982 

“ 

“ 

7431 

8261 

Continuing 

Not  Applicable 

subalsslon) 

This  project  la  a  new  start  In  FT  1983. 

- 

- 

- 

- 

UNCLASSIFIED 


UNCLASSIFIED 


FT  1983  ROTE  COWCRES S IQNAL  DESCRIPTIVE  SUMMART 


Program  Element:  *6.36. 02. A  Title:  Advanced  Lend  Mobility  Syetem  Concepte 

000  Mlaelon  Areal $553  -  Engineering  Technology  (AID)  Budget  Activity:  il  -  Advanced  Technology  Development 


A.  <U) 

RESOURCES  (PROJECT  LISTING): 

($  In  thouaanda) 

Project 

Humber 

Title 

FT  1981  FT  1982 

Actual  Eatlaate 

FT  1983 
Eatlmate 

FT  1986 
Eatlaate 

Additional 

To  Completion 

Total 

Eetlmated 

Co  at  a 

TOTAL  FOR  PROCRAM  ELEMENT 

36008 

9217 

7767 

30865 

Continuing 

Not  Applicable 

0118 

Combat  Vehicle  Technology 

6121 

9217 

7767 

30865 

Continuing 

Not  Applicable 

0188 

High  Survivability  Teat 
Vehicle 

29887 

0 

0 

0 

0 

Not  Applicable 

8.  <U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION  KED: 

This  Prograa  Element 

conatltutea 

the  critical  atep  In  defining  com- 

bet  vehicle  eyatema  of  the  future.  The  objective  la  to  demonetrate  and  evaluate  Innovative  future  combat  vehicle  technology 
In  vehicle  teatbed  hardware  to  determine  Initial  feaalblllty  end  military  potential.  Prior  to  PT82  this  Program  Element 
alao  funded  the  High  Survivability  Teatbed  Vehicle  -  Lightweight  (HSTV-L)  and  High  Mobility  Agility  Teatbed  (H1MAG) t  which 
have  led  to  definition  of  the  Mobile  Protect  Gun. 

c.  (U)  BASIS  POM  FT  1983  ROTE  EE QUEST:  Funde  continuation  of  the  tank  teatbed  In  FT  1983.  The  Tank  Teat  Bed  la  being 
developed  to  explore  optlona  for  advanced  vehicle  dealgna  which  elgnlflcantly  lncreaae  tank  aurvlvablllty  and  operational 
characterletlca  through  Innovative  Integration  of  the  current  component  and  technology  beee.  The  teatbed  will  be  utlllced 
to  provide  ayatem  evaluation  of  the  following  technologlea  and  laauea;  advanced  optlca/eenelng  for  aurvelllance  and  target 
acquleltlon,  automatic  loading  for  12(fcm  gun,  and  reduced  crew  elxe/new  tank  aaalgnaenta.  The  chaaala  of  the  Ml  will  be  the 
baala  of  the  teatbed,  and  a  goal  of  the  prograa  will  be  to  develop  optloce  *.  *•  '■  will  preaerve  the  Ml  facllltlea  and  utlllxe 
Ml  componenta  to  the  maxlnui  degree  poeaible. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Eleaent:  #6. 36. 02. A  Title:  Advanced  Land  Mobility  System  Concepts 

DOD  Hlaalon  Areal  1553  -  Engineering  Technology  (ATP)  Budget  Activity:  H  -  Advanced  TechnoiogyPevelopment 

D.  (0)  COMPARISON  WITH  FT  19B2  ROTE  BEQUEST i 


FY  1981 

FY  1982 

FY  1983 

Additional 

Total 

Actual 

Eatlaate 

Estlnate 

To  Completion 

Estimated  Cost 

ROTE 

Funds  (current  requirements) 
Funds  (as  shorn  in  FY  1982 

34008 

9217 

7767 

Continuing 

Not  Applicable 

aulailasion) 

34008 

9242 

16614 

Continuing 

Not  Applicable 

FY82  decrease  la  due  to  the  application  of  revised  inflation  indices.  FT83  decrease  is  due  to  Army  decision  to  fund  higher 
priority  needs. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


'v 
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UNCLASSIFIED 


UNCLASSIFIED 


Program  Eleaent:  #6.36.02. A  Title:  Advanced  Land  Mobility  Syitw  Concepta 

DOD  MlaalOD  Area:  1^553  -  Engineering  Technology  (ATP)  Budget  Activity:  >2  -  Advanced  Technology  Development 

?.  (0)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Aray  had  a  continuing  need  to  lncreaae  lta  ground  coabat  vehicle  technol¬ 
ogy  bate  through  examination  of  innovative  concepta  and  unique  veapona  aysteaa.  While  theoretical  atudlee  provide  a  great 
deal  of  lnforaatlon,  it  la  aandatory  that  hardware  teatbed  vehicles  be  fabricated  which  can  be  evaluated  under  ectual  field 
conditions.  This  Progrsa  Eleaent  encoapsssea  developaent  and  evaluation  of  experlaental  teatbed  vehicles  to  be  used  In 
achieving  an  objective  of  lncreaalng  the  coabat  effectiveness  of  future  coabat  vehicles  while  decreasing  developaental 
coats,  risk,  and  tiae.  Continuous  upgrading  of  the  technology  is  essential  for  the  United  States  to  regain  and  aalntaln 
qualitative  superiority  over  coabat  vehicles  fielded  by  other  countries. 

G.  (U)  RELATED  ACTIVITIES:  Specific  prograaa  related  to  the  technical  areas  of  this  prograa  eleaent  (PE)  are:  PE 
6.11.02.A,  Defense  Research  Sciences;  PE  6. 21. 05. A,  Materials;  PE  6. 26. 01. A,  Tank  Autoaotlve;  PE  6. 26. 03. A,  Large  Caliber 
and  Nuclear  Technology;  PE  6. 27. 33. A,  Mobility  Equlpaent  Technology;  PE  6. 26. 18. A,  Ballistics  Technology;  PE  6. 31. 02. A, 
Materials  Scale-Up;  PE  6. 32. 01. A,  Aircraft  Power  Plants;  PE  6. 26. 08. A,  Tank  Gun  Developaent  and  Tank  Aaaunltlon;  PE 

6. 36. 21. A,  Coabat  Vehicle  Propulsion  Systeas;  PE  6. 36. 31. A,  Coabat  Vehicle  Turret  and  Chassis;  and  PE  2. 37. 35. A,  Coabat 
Vehicle  Iaproveaent  Prograa.  Close  coordination  la  aalntalned  with  other  Services  and  Governaental  agencies  to  preclude 
duplication  of  effort.  Research  and  developaent  lnforaatlon  concerning  coabat,  tactical,  and  special-purpose  vehicles  is 
also  being  exchanged  via  data  exchange  agreenents  with  allied  countries.  Close  coordination  prior  to  any  budgetary  decision 
Is  aalntalned,  and  exchange  of  technical  reports  through  the  data  exchange  agreements  is  achieved. 

H.  (U)  WORE  PERFORMED  BT:  Prlaary  ln-house  efforts  will  be  performed  by  the  US  Aray  Tank-Automotive  Couaand,  Warren,  MI. 
Other  ln-houae  efforts  will  be  performed  by  the  US  Aray's  Armament  Research  and  Developaent  Couaand ,  Dover,  NJ.  Contractors 
Involved  are:  Pacific  Car  and  Foundry  Co.,  Renton,  WA,  and  Lockheed  Missiles  and  Space  Co.,  Inc.,  Huntsville,  AL. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Completed  fabrication  and  Initiated  testing  of  the  High  Mobility/ Agility 

(H1MAC)  teat  vehicle.  High  Survivability  Testbed  Vehicle  -  Lightweight  and  Initiated  a  90na  gun/ aaaunltlon  prograa. 

Completed  3000-pound  test  rig  utilising  the  Loopiheel  concept  and  demonstrated  obstacle  performance  and  reduction  In  absor¬ 
bed  power  for  given  speed  versus  tracked  test  rig  bssellne.  Elevsted  Kinetic  Energy  (KE)  Weapon  continuing.  The  75am  can¬ 
non  was  test  fired  and  testbed  asseably/lntegratlon  was  Initiated.  The  Tank  Test  Bed  Program  was  Initiated  In  FT81  with 
completion  of  ln-house  concept  studies,  mock-up  evaluations,  and  generation  of  performance  specification  resulting  In 
release  of  a  Request  for  Proposal  to  Industry. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element :  #6. 36. 02 .A  Title:  Advanced,  Lend  Mobility  System  Concept! 

DOB  Mlaalon  Area:  -  Engineering  Technology  (ATP)  Budget  Activity:  H  -  Advanced  Technology  Development 

2.  (U)  FT  1882 -FT  1984  Planned  Program:  Fabrication  of  the  Elevated  KE  Weapon  will  be  completed,  end  testing  will  be 
completed.  Tank  Test  Bed  planning  for  fife  includes  award  of  up  to  two  contracts  for  design  and  fabrication  of  experimental 
testbeds.  Major  activities  Include  preliminary  design  work,  brassboard  testing,  and  surrogate  vehicle  field  experiments  to 
provide  early  engineering  assessments  of  the  critical  issues.  Loopwhsel  program  will  be  terminated  as  It  has  failed  to 
sucassfully  demonstrate  adequate  component  life.  Pinal  design  and  fabrication  of  the  tank  testbed  will  begin  In  PT83  based 
on  the  results  of  the  design  studies  and  test  results  of  the  brassboard  components  and  surrogate  vehicle  field  tests.  In 
FT84  fsbrlcatlon  of  the  Tank  Test  Bed  will  be  completed,  and  engineering  and  operational  testing  will  bavin.  A  future 
Infantry  Fighting  Vehicle  will  begin  contractor  design  and  analysis  and  mock-up;  this  effort  will  explol  advanced  technol¬ 
ogy  In  unique  Infantry  fighting  vehicle  configurations  to  determine  application  to  combined  arms  fighting  vehicles.  The 
design  and  fabrication  of  an  Integrated  Countermeasure  (CM)  Teat  Bed  will  begin;  the  testbed  will  Incorporate  passive  and 
active  countermeasure  devices  and  disciplines  Into  a  lightweight  combat  vehicle  configuration. 

3.  (0)  Program  to  Completion:  This  Is  a  continuing  program. 


1-468 
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UNCLASSIFIED 

FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  16. 36. 06. A  Title:  landmine  Warfare/terrier  Development 

DOD  Miaalon  Areal  -  Engineering  Technology  (ATP)  Budget  Activity:  *2  -  Advanced  Technology  Development 

A.  (0)  RESOURCES  (PROJECT  LISTING):  ($  in  thousand*) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

PY  1981 
Actual 
'  *3*5 

FY  1982 
Estimate 

ime 

FY  1983 
Estimate 

mr~ 

FY  1984 

Estimate 

“TTT33 

Additional 

To  Completion 
Continuing 

Estimated 

Cost* 

Mot  Applicable 

D006 

D608 

Landmine  Narfare  Development 
Countermine  4  Barrier 

599 

3^46 

1947 

8821 

2976 

6348 

5970 

5365 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

Development 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AW)  HISS ION  MEED:  Providea  for  advanced  development  of  mine  componentry  and  concepta 
"n  applicable  to  landmine  warfare,  the  family  of  acatterable  mlnea  (FASCAN),  and  improved  conventional  and  epeclal-purpoae 
mlnea.  Nine#  continue  to  provide  a  formidable  obatacle  to  aaalat  in  overcoming  the  maaalve  tank  threat  poeed  by  the  Karaev 
Pact.  Mlnea  are  required  to  fortify  natural  obatadee  auch  as  defile* ,  rlvera,  and  urban  area*  in  order  to  delay,  canallae, 
and  interdict  attacking  forcea  and  enhance  the  performance  of  direct  and  indirect  fire  weapon* .  Ef forte  Include  a  micro¬ 
computer,  aenaora,  fuzea,  target  dlecrimlnatlon  logic  and  antlcountermeaaure  devlcea  to  Improve  the  overall  effectlvoneea  of 
mlnea  and  make  mlneflelda  more  difficult  to  traveree.  New  concept*  Include  controllable  mlneflelde  to  allow  for  greater 
battlefield  mobility  of  friendly  troopa,  and  an  off-route  antitank  mine  for  use  along  highway*  and  roada  and  in  urban  ter¬ 
rain.  Identified  componenta,  when  Integrated,  will  provide  a  syatea  of  mlnea  and  delivery  aeana  meeting  Army  requirement*. 
Soviet  and  Hareav  Pact  doctrine  advocate*  the  large-acale  use  of  landalneB  in  both  offenalve  and  defenalve  operation*.  In 
eupport  of  thla  doctrine,  the  Soviet*  have  developed  mechanized  device*  which  rapidly  lay  minefield*  having  a  variety  of 
complex  mine  fuze*.  Mutually  aupportlng  countermine  devices  and  technique*  are  required  to  meet  the  threat.  This  program 
element  alao  improve*  the  Army  countermine  capabllltiea  by  investigating  and  exploiting  materials,  techniques,  and  equipment 
evolving  from  exploratory  development.  These  investigations  will  ultimately  lead  to  enhanced  tactical  mobility  by  neu¬ 
tralizing  the  barrier  potential  of  enemy  minefields.  Also,  improved  field  fortification*  technique*  are  being  devlaed  and 
evaluated  to  improve  battlefield  survivability  of  friendly  forces  by  hardening  combat  position*. 


UNCLASSIFIED 
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1 1 


UNCLASSIFIED 


Program  Element:  #6. 36.06. A  -  Title:  Landmine  Warfare/Barrier  Development 

DOD  Mleelon  Areal  1553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

C.  (U)  BASIS  POE  FT  1983  EDTE  BEQUEST:  Continue  efforta  on:  Improved  lethal  mechanisms,  counter-countermeaeure  compo¬ 
nent!  ,  Increased  area  mine  system  componenta ,  target  signature  analysis,  controllable  minefield  components,  and  analysis  of 
systema  effectiveness;  an  improved  fuel-air  explosive  mine  neutralisation  system,  a  remote  minefield  detection  system,  a 
dedicated  counterobstacle  vehicle  and  a  cleared  lane  minefield  marking  system  (CLAMS)  as  long-range  efforta  to  counter 
threat  mines  and  minefields;  and  development  of  a  family  of  improved  combat  shelters. 


(U)  COMPARISON  WITH  FT82  ROTE 

REQUEST:  ($  in  thousands) 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FT  1982 

4345 

4784 

10768 

10799 

9324 

9518 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

submission) 


The  FT81  decrease  la  the  result  of  reprograming  to  higher  priority  Army  programs.  FY82  decrease  la  a  result  of  Inflation 
Index  and  pay  raise  adjustments.  The  F183  decrease  results  from  inflation  Index  adjustment  and  minor  program  realignment. 

E.  (U)  OTHER  APPE0PE1ATI0H  FUHDS:  Hot  Applicable. 


UNCLASSIFIED 
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UNCLASSIFIED 


Prograa  Element :  #6. 36.06. A  Title:  Landmine  Warfare/Barrier  Development 

DOD  Mission  Ares”  1333  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  The  family  of  acatterable  nines  (FAS CAM)  la  being  developed  utilising 
baseline  antitank  and  antipersonnel  mines  vhlch  can  be  emplaced  by  multiple  delivery  means.  This  objective  la  accomplished 
through  new  developments  In  mine  sensing  and  discriminating  logic,  lethal  mechanisms,  fusing,  and  Improved  realetence  to 
enemy  countermeasures.  Efforts  supported  by  this  program  are  then  Integrated  Into  ongoing  and  new  mine  hardware  syatema  In 
order  to  meet  the  requirements  for  Army  barrier  ayatema.  This  program  supports  efforts  for  new  landmine  warfare  concepts 
and  to  demonstrate  concept  feasibility.  The  long-range  goal  of  thla  prograa  la  to  provide  truly  controllable  barriers, 
highly  lethal  to  enemy  forces.  Also,  this  prograa  contains  tasks  designed  to  provide  the  Army  with  a  family  of  mutually 
supporting  countermine  devices  and  techniques  to  meet  the  Identified  threat.  Mine  detection  and  neutralisation  are  examined 
based  on  tactical  scenarloa  and  conditions  and  translated  Into  prototype  developmental  Items  by  exploiting  technology 
achieved  during  Exploratory  Development,  F.E.  6.26.03 .A,  Large  Caliber  and  Kuclear  Technology.  Detection  thrust  has  transi¬ 
tioned  from  the  meticulous  point-to-point  aearch  to  methoda  of  detecting  minefields  from  remote  locations.  Neutralisation 
has  been  redirected  from  a  slow  defusing  process  to  one  of  rapid  neutralisation  to  permit  maneuver  commanders  to  "breach  In 
stride.”  Surface-Launched  Unit  Fuel  Air  Explosive  (SLUFAE)  Introduced  the  first  potential  for  standoff  neutralisation. 
Barrier  efforts  are  being  directed  towards  the  use  of  the  moat  advanced  technology  to  deny  or  reduce  enemy  mobility  on  the 
hattlefleld  with  a  goal  of  a  quantum  reduction  In  barrier  system  loglatlce.  A  family  of  combat  shelters  la  being  developed 
to  provide  for  survival  of  weapons  and  personnel  during  periods  of  Indirect  fire.  Ftae  and  fabric  structures  with  earth 
conea  are  proposed  for  future  development. 

C.  (U)  BELATED  ACTIVITIES:  Exploratory  development  for  thla  program  la  conducted  In  Program  Elements  6. 26. 03. A,  Large 
Caliber  and  Nuclear  Technology,  and  6. 27. 33. A,  Mobility  Equipment  Technology.  Systems  advanced  development  for  landmine 
warfare/barrier  syatema  Is  performed  In  Program  Element  6. 36. 19. A,  Landmine /Barrier  Systems.  Engineering  development  of 
Items  and  concepts  In  this  program  la  performed  In  Prograa  Element*  6.46. 12. A,  Countermine  A  Barrier*,  and  6.46. 19. A, 
Landmine  Warfare.  Developmental  Information  la  coordinated  and  exchanged  between  the  Services  by  the  Trl-Servlce  Joint 
Technical  Coordination  Croup  for  Bombs,  Mine*,  and  Cluster*  to  avoid  duplication  of  effort.  The  Department  of  Defense 
Armament*  Munition*  Bequlrement*  and  Devqlopment  Committee  monitor*  the  scatterable  mine  program  with  a  view  toward* 
avoiding  Service  duplication.  Countermine  efforts  are  closely  coordinated  with  the  Armament  Systems  Directorate,  ARBADCGM, 
Dover,  NJ,  the  responsible  agency  for  the  Army  Mine  Prograa. 

H.  (U)  WK  PERFORMED  BT:  Armament  Syatema  Directorate,  US  Army  Armament  Besearch  and  Development  Conend  (ARBADCOM), 
Dover,  NJ,  la  responsible  for  management  of  Landmine  Warfare  system*  and  component*.  The  US  Army  Mobility  Equipment 
Besearch  and  Development  Command,  Fort  Belvolr,  VA,  1*  assigned  responsibility  for  Countermine  and  Barrier*. 


UNCLASSIFIED 


UNCLASSIFIED 


Prograa  Element:  >6. 36. 06. A 

DOD  Mission  Areal  #553  -  Engineering  Technolog 


Title:  Landalne  Warfare/Barrler  Develop 


Budget  Activity: 


-  Advanced  Technolog 


PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 


1«  (U)  FT  1981  and  Prior  Accoapllshnents:  Prior  to  FY  1976,  helicopter-delivered  and  artillery-delivered  antitank  and 

antipersonnel  alne  aysteas  were  validated  and  aoved  into  engineering  developaent.  Coaponents  for  the  Ground-Eaplaced  Mine 
Scattering  Systea  (GEMSS)  were  successfully  developed.  Power  supply  and  sensors  were  developed.  Investigations  on  reaote 
control  coaponents  for  alnefleld  coaaand  ara/dlearn  were  initiated.  In  FY  1976,  design  work  on  laproved  power  sources  and 
influence  aenaors  was  conducted,  and  and  a  prototype  coaaand  and  control  aodule  for  scatterable  alnea  was  developed.  During 
FI  1977,  efforts  were  initiated  on  a  alcroprocesaor  for  aine  sensor  logic  to  assist  in  target  dlacrlalnatlon  and  to  laprove 
lethal  probability.  Advanced  developaent  on  the  Modular  Pack  Mine  Systea  (MOPMS)  was  completed.  Coaaand  and  control  func¬ 
tions  for  the  eaployaent  of  scatterable  alnes  were  categorized.  A  long-standoff  sensing  aechanlsa  was  investigated.  During 
FY  1978,  efforts  continued  on  a  alcroproceasor  for  alne  tenser  logic  and  on  counts r-counteraeaaurea  for  antitank  aenaors. 
Work  waa  initiated  on  laproved  lethal  aechanlaas  and  off-route  alne  coaponents.  During  FYBO,  work  on  the  alcroprocesaor  for 
alne  sensor  logic  waa  coapleted.  During  FY81,  warhead  testing  for  a  top  attack/bottoa  attack  nine  was  conducted,  and  con¬ 
ceptual  efforts  for  an  antipersonnel  Influence  aensor  were  coapleted.  in  the  area  of  alne  detection,  the  potential  of  pulse 
radar,  X-ray,  and  gaaaa  ray  excitation,  passive  Infrared  devices,  aicrowave  techniques,  and  trace  gas  detection  devices  were 
evaluated.  The  ability  of  doga  to  detect  the  explosives  in  landainea  and  booby  traps  was  successfully  deaonstrated,  and  a 
canine  alne  detection  annual  waa  coapleted.  A  prototype  evaluation  of  the  vehicle-aounted  roadalne  detector  waa  conducted. 
In  alne  neutralization,  fuel-air  explosives  (FAE)  were  shown  to  be  an  effective  alnefleld  clearance  device.  Work  was  ini¬ 
tiated  on  a  portable  projected  line  charge  for  antipersonnel  alneflelds  and  hardening  of  vehicle  coaponents  to  resist  alne 
daaage.  A  variety  of  shelters  froa  exploratory  developaent,  F.E.  6. 27. 33. A,  were  deaonstrated. 


2.  <U)  FT  1982-FT  198*  Planned  Prograa:  Develop  an  antitank  electronic  asseably  containing  a  alcrocoaputer  and  uul- 

tlple  Influence  sensors  and  an  Influence  sensor  for  an  antipersonnel  nine.  Continue  developaent  efforts  on  laproved  lethal 
aechanlaas ,  counter-counteraeasure  coaponents,  increased  area  nine  systea  coaponents,  target  signature  analysis,  con¬ 
trollable  alnefleld  coaponents,  aine  aensor  coaponents,  analysis  of  aysteas  effectiveness,  laproved  fuel-air  explosives  and 
an  laproved  cow bat  shelter.  Continue  developaent  on  a  dedicated  counterobstacle  vehicle.  Initiate  developaent  in  reaote 
alnefleld  detection.  Initiate  efforts  on  an  Ml  tank  Integrated  countermine  systea  and  electroaagnetlc  scatter  sensor. 


3. 


This  is  a  continuing  prograa. 
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UNCLASSIFIED 


UNCLASSIFIED 


FT  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Project:  ID6Q8  Title:  Countermine  A  Berrler  Development 

Program  Element:  #6. 36. 06. A  Title:  Landmine  Warfare/Barrier  Development 

DOD  Ml ail on  Areal  #853  -  Engineering  Technology  (ATP)  Budget  Activity:  fa  -Advanced  Technology  Development 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  for  advanced  development  of  Improved  countermine  and  barrier  capa- 
bllltlea  exploiting  materlala,  techniques,  and  equipment  evolving  from  exploratory  development  in  6. 26. 03. A,  Large  Caliber 
and  Nuclear  Technology,  and  6. 27. 33. A,  Mobility  Equipment  Technology.  Threat  mine  warfare  doctrine  la  well  developed  for 
both  offenalve  and  defenalve  operations.  In  the  offense,  threat  doctrine  calls  for  resolute  offensive  operations  with  the 
Intent  of  driving  through  defending  force  formations  and  penetrating  deep  into  rear  areas.  Mines  will  be  employed  extensi¬ 
vely  along  the  attacking  force  flanks  to  disrupt  or  prevent  counterattacks.  Mines  are  expected  to  be  laid  as  economy  of 
force  measures  to  concentrate  forces  at  another  location  and  in  rear  areas  to  block  lines  of  communication.  In  the  defense, 
the  threat  forces  are  expected  to  employ  mines  extensively  in  fields  or  belts  in  depth  to  delay,  disrupt,  and  canalise 
attacking  forces  into  kill  zones.  Minefields  are  expected  to  be  encountered  throughout  the  threat  defensive  zones.  To  win 
on  the  next  battlefield,  US  Army  maneuver  elements  must  be  capable  of  maintaining  freedom  of  movement  and  be  able  to  mini¬ 
mize  the  effects  of  mined  obstacles,  to  that  capability.  Early  detection  of  mined  areas  will  be  a  must,  and  neutralization 
must  be  accomplished  without  maneuver  disruption.  Current  Army  systems  are  handheld,  mechanical,  and  Incapable  of  support¬ 
ing  the  needs  of  the  maneuver  force  on  the  modern  battlefield.  Emerging  systems,  notably  the  Surface-Launched  Fuel  Air 
Explosive  (SLUFAE)  system  offer  a  standoff  breaching  capability.  However,  remote  detection  remains  a  vexing  problem.  To 
insure  survivability  on  the  modern  battlefield,  a  mutually  supporting  family  of  detection  and  neutralization  systems  is 
required.  Minefields  will  have  to  be  located  from  standoff  distances,  and  to  the  extent  possible,  breaches  made  without 
exposing  the  breaching  capability  to  mine  field  protective  fires.  The  present  project  entails  tasks  designed  to  provide  the 
Army  with  a  f sally  of  mutually  supporting  countermine  devices  and  techniques  including  the  following  items:  a  countermine 
capability  for  the  Ml  tank  that  facilitates  the  attachment  of  mine  rollers  and  plows;  a  Remote  Minefield  Detection  (RMD) 
capability  for  rapid  and  safe  detection  from  airborne  platforms;  a  dedicated  counterobatacle  vehicle  that  provides  a  coun¬ 
termine  /counterobstacle  and  obstacle  emplacement  capability;  and  an  improved  fuel-air  explosive  technology  that  will  signif¬ 
icantly  enhance  standoff  explosive  minefield  clearance  capability.  Also  under  this  project,  a  faally  of  combat  shelters  is 
being  developed  to  provide  for  survival  of  weapons  and  personnel  during  periods  of  indirect  fire. 

B.  (U)  RELATED  ACTIVITIES:  This  project  is  supported  by  exploratory  development  conducted  in  Program  Element  6. 26. 03. A, 
Large  Caliber  and  Nuclear  Technology,  and  forms  the  basis  for  systems  advanced  development  in  Program  Element  6. 36. 19. A, 
Landmlne/Barrler  Systems.  Engineering  development  of  items  and  concepts  developed  in  this  program  is  performed  under 
Program  Element  6.46. 12. A,  Countermines  and  Barriers. 


UNCLASSIFIED 


* 


UNCLASSIFIED 


Project:  ID608  Title:  Countermine  t  Barrier  Development 

Program  Element:  #6. 36. 06. A  Title:'  Landmine  Warf are/Barrler  Development 

DOD  Hi  salon  Areal  *353  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

C.  (U)  WORK  PERFORMED  BY:  The  US  Army  Mobility  Equipment  Research  and  Development  Command,  Fort  Belvolr,  VA,  la  assigned 
responsibility  for  Countermine  and  Barriers.  Contractors  include:  Martin  Marietta,  Orlando,  PL;  ITT  Research  Institute, 
Chicago,  1L;  BMY  Corp,  York,  PA;  Israel  Military  Industries,  Israel  Aircraft  Industries  and  USDAM  Industries  of  Israel. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accamplishmenta:  In  mine  detection,  pulse  radar.  X-ray,  and  gamma  ray  excitation,  passive 
Infrared  devices,  microwave  techniques,  and  trace  gaa  detection  devices  were  evaluated.  The  ability  of  dogs  to  detect  the 
explosive  In  landmines  and  booby  traps  was  successfully  demonstrated,  and  a  canine  mine  detection  manual  was  completed.  A 
prototype  evaluation  of  the  Vehicle-Mounted  Road  Mine  Detector  (VMRMD)  was  conducted.  In  mine  neutralization,  fuel-air  ex¬ 
plosives  (FAE)  were  shown  to  be  an  effective  minefield  clearance  device.  Work  was  Initiated  on  a  portable  projected  line 
charge  for  anti personnel  minefields,  and  hardening  of  vehicle  components  to  resist  mine  damage.  A  variety  of  combat 
shelters  from  exploratory  development,  PE  6. 27. 33. A,  were  demonstrated,  and  work  was  Initiated  on  the  dedicated  counterob¬ 
stacle  vehicle,  and  a  remote  minefield  detection  and  cleared  lane  marking  system. 

2.  (U)  FY  1982-FY  1984  Program:  Continue  advanced  development  efforts  on  Improved  fuel-sir  explosives,  continue  work 
on  the  counterobstacle  vehicle  (COV),  accelerate  work  on  the  remote  minefield  detection  program,  continue  efforts  on  Im¬ 
proved  combat  shelters,  and  Initiate  work  on  countermine  attachments  for  the  Ml  tank. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


► 


i 


UNCLASSIFIED 
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UNCLASSIFIED 


Project :  #D608 

Program  Element :  >6. 36. 06. A 

DOO  Mission  Areal  #553 


Title:  Countermine  6  Barrier  Development 
Ti tie :  Landmine  Warfare/Barrier  Development 
Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


* .  (U )  Major  Milestones: 


Current 

Milestone  Event  Milestone  Dates 


Milestone  Dates 

Shown  In  FT  1982  Submission 


Cleared  Lane  Marking  System  (CLAMS)  CEP  Test 


2QPY82 


2QFY82 


5.  (U)  Resources  ($  In  thousands): 


Total 


FY  1981 

FY  1982 

FY  1983 

FY  198* 

Additional 

Estimated 

RDTE 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Funds  (current  requirements) 

Funds  (as  shown  In  FY  1982 

37*6 

8821 

63*8 

5365 

Continuing 

Not  Applicable 

submission) 

31*3 

8847 

3*76 

Not  Shown 

Continuing 

Not  Applicable 

Quantities  (current  requirements) 
Quantities  (as  shown  in  FY  1982 
submission) 


Not  Applicable 
Not  Applicable 


FY81  Increase  results  from  Army  restructuring  within  the  PE,  applying  additional  fioida  to  the  Counterobstacle  Vehicle  and 
the  Improved  Line  Charge.  The  FY82  decrease  results  from  Inflation  Index  adjustment.  FY83  Increase  results  from  PE  res¬ 
tructuring  applying  additional  funds  to  the  Counterobstacle  Vehicle  and  Airborne  Minefield  Detection. 

Other  Appropriations:  Ammunition  Procurement,  Army  -  funds  and  quantities  to  be  determined. 


UNCLASSIFIED 


UNCLASSIFIED 

FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element :  #6.36. 07. A  Title:  Joint  Service  Small  Arms  Program_(JSSAP) 

DOD  Mlaslon  Area:  I j Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

A.  (0)  RESOURCES  (PROJECT  LISTING):  ($  in  thouaanda) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estlnate 

to  Completion 

Coat 

TOTAL  FOR  PROOIAM  ELEMENT 

1999 

3587 

3566 

3335 

Continuing 

Not  Applicable 

D627 

Joint  Service  Shall 

Arms  Prog 

0 

5487 

3466 

3934 

Continuing 

Not  Applicable 

D640 

Crew  Served  Weapon  Dev 

1999 

0 

0 

0 

0 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  This  effort  provides 

a  coordinated  program  for 

the  advanced 

development  of  the  email  arma  weapon  systems  required  by  the  Joint  aervlcea  to  meet  the  threat  on  the  battlefield  of  the 
foreaeeable  future.  The  aaaoclated  technology  advancement  In  small  arms  mill  provide  a  capability  to  reapond  to  preaent  and 
projected  requirements  to  Insure  that  the  US  fighting  man  will  be  adequately  armed  on  the  modern  battlefield. 

C.  (U)  BASIS  FOR  THE  FY  1983  ROTE  REQUEST:  Current  Small  Arms  Weapon  Systems  are  aging  and  are  based  on  outdated  technol¬ 
ogy.  Increased  capability  must  be  pursued  because  of  the  high  probability  of  a  threat  numerical  advantage,  continuous 
advances  In  threat  equipment,  and  changes  in  our  operational  modes;  i.e.,  Rapid  Deployment  Force,  Military  Operations  In 
Built-Up  Areas,  mobile  armored  battlefield,  and  Improvements  in  personal  protection.  The  Joint  Service  ball  Arms  Program 
Management  Committee  provides  the  mechanism  to  assure  overall  harmonization,  coordination,  and  control  of  this  effort.  The 
program  facilitates  consideration  of  diverse  Joint  service  needs,  optimum  utilization  of  limited  resources  (funds,  facil¬ 
ities,  and  amall  arms  expertise  In  government  snd  Industry),  and  accurate  prioritization  of  tasks  to  best  counter  threst 
sdvances  and  changes  In  operation  modes.  The  finds  will  support  advanced  development  of  six  high-priority  Joint  service 
items.  These  are:  Gener’l-Purpoae  Heavy  Machine  Cun  System  (both  weapon  and  advanced  ammunition  to  meet  the  modern 
threat).  Submachine  Gun,  Close  Assault  Weapon  (near-term),  Saboted  light  Armor  Penetrstor,  Medium  Support  Machine  Cun  and 
Advanced  Iong-Range  Rifle. 
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UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 36.07 .A  Title:  Joint  Service  Smell  taw  Program  (JSSAP) 

DOD  Mission  Areal  I5SS  -Engineering  Technology  (ATP)  Budget  Activity:  ft  -  Advanced  technology  bevelopment 

0.  (0)  COMPARISON  WITH  FY  1982  RPTB  REQUEST:  ($  In  thousands) 


ROTE 

Funds  (Current  requirements) 
Funds  (as  shown  in  FT  1982 
submission) 


FT  1981  ft  1982  FT  1983 


Additional 
To  Completion 


Total 
Ea  1 mated 
Coat 


1999 


5187  3466  Continuing 


Mot  Applicable 


0 


3529 


0  Continuing  Mot  Applicable 


D640  (Crew  Served  Weapon  Dev.)  -  FT81:  Net  Increase  of  $1999K  represents  funds  reprogramed  for  a  Squad  Automatic  Weapon 
(SAN)  effort  leading  to  Type  Classification  of  the  following:  XM249R1  weapon,  XM855/856  ammunition,  and  XN27  link.  D627 
(Joint  Service  Small  Army  Program)  -  FT82:  Met  Increase  of  $1958  for  program  elament  was  the  result  of  a  Congressional 
Increase  to  be  used  for  enhancing  the  Joint  Service  small  arms  efforts.  FT83:  Mat  Increase  of  $3466K  reflects  the  fact 
that  the  initial  descriptive  emery  establishing  this  project  addressed  resources  for  only  the  first  year  (PT82),  although 
paragraph  1.4. ,  FT  1983  Planned  Program,  was  provided.  Out year  guidance  had  not  yet  been  established  for  this  continuing 
pr ogres. 


E.  (U)  OTHER  APPROPRIATION  FUM8S: 


(tot  Appllcsbls. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element s  *6. 36. 07. A 

000  Ml melon  Areal  9 553  -  Englneerln 


Technolog 


Title:  Joint  Service  Smell  Arms  Program  (JSSAP) 
(ATP)  Budget  Activity:  f2  -  Advanced  Technology  bevelopment 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Joint  Service  Snail  Ana  Program  Management  Committee  was  chartered  aa 

directed  by  a  memorandum  from  the  Deputy  tinder  Secretary  of  Defense  for  Research  and  Engineering  (Research  and  Advanced 
Technology)  designating  the  Army  aa  Executive  Agent  to  establish  exploratory  developaent/nonsyatem  advance,  development 
(6.2/6.3A)  program  elements  and  program  funds.  The  Management  Committee,  chaired  by  the  Army,  has  a  voting  member  from  each 
of  the  Military  Services  (Amy,  Navy,  Air  Force,  Marine  Corps)  and  a  representative  of  the  Coast  Guard  (Department  of 
Transportation).  This  Joint  service  program  vaa  created  to  provide  the  means  to  assure  that  there  is  no  duplication  of 
small  aims  research  and  development  effort  within  the  Department  of  Defense.  The  basic  approach  Is  to  use:  Joint  Service 
Memorandum  of  Agreement,  Joint  Service  Operational  Requirements,  frequent  meetings,  and  continuing  liaison  to  assure  com¬ 
plete  Interservice  awareness  of  the  total  research  and  development  program  in  the  area  of  small  arms  and  related  technology, 
and  also  provide  a  focal  point  for  contact  with  the  private  sector.  This  effort  provides  advanced  development  of  enhanced 
performance  weapon  systems  for  small  operating  units  and  Individual  combatants  of  all  services  In  concert  with  the  demands 
of  the  modern  and  projected  battlefield,  weapon  systems  Involved  are  all  types  of  small  arms  to  Include  Individual  and 
crew-aerved  weapon  systems  used  to  defeat  existing  and  projected  Improvements  In  body  armor  and  related  hard  targets  expec¬ 
ted  on  the  modern  battlefield.  Also  under  this  project  is  the  development  of  low-algnature  weapons.  Improved  Individual  . 

fire  control  for  effective  target  acquisition  and  engagement,  application  of  modern  lightwelght/high-etrength  materials, 
high-performance  light  amor  penetratora,  and  application  of  newly  developed  weapon  technologies.  The  work  contributes  to 
modernization  of  this  claaa  of  weapon  system  leading  toward  the  Immediate  objectives  of  significant  gains  In  Individual 
firepower  and  in  battlefield  sustainability  and  survivability.  Projects  transitioning  to  6.3A  evolve  from  exploratory 
development  conducted  under  a  memorandum  of  agreement  executed  by  the  Joint  Service  Small  Arms  Program  Management  Committee. 

The  program  addresses  deficiencies  and  shortcomings  In  current  small  arms  weapon  systems  being  Identified  In  ongoing  user 

ml salon  analyses. 

G.  (U)  RELATED  ACTIVITIES:  The  technical  areas  In  the  program  are  related  primarily  to  Program  Element  F6.26.17.A,  Fire 
Control  and  Small  Caliber  Armaments  Technology,  Project  #AH19A,  Small  Caliber  and  Fire  Control  Technology  through  FY  1981, 
and  Initiating  In  FY  1983,  to  a  separate  Program  Element  16.26. 23. A,  Joint  Service  Small  Arms  Program  (JSSAP),  Project 
#AH21,  JSSAP.  Aa  detailed  In  paragraph  F.  above,  the  Joint  Service  Small  Arms  Program  (exploratory  development  - 
6.2/nonsystem  advanced  development  -  6.3A)  was  created  to  provide  the  means  to  assure  that  there  Is  no  unnecessary  dupli¬ 
cation  of  small  arms  effort  within  the  Department  of  Defense. 

H.  (U)  WORK  PERFORMED  BY:  This  program  of  6.3a,  Nonsystem  Advanced  Development,  Is  under  the  management  of  the  Joint 
Service  Small  Arne  Program.  The  prime  ln-house  developing  organization  responsible  for  the  program  la  the  US  Army  Armament 
Research  and  Development  Command,  Dover,  NJ ,  with  other  major  efforts  at  the  Naval  Weapon  Support  Center,  Crane,  IN,  and  Alt  i 
Force  Armament  Technology  Laboratory,  Eglln  Air  Force  Baae,  FL. 
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UNCLASSIFIED 


ProftrM  El  went:  #6. 36. 07. A  Titles  Joint  Service  Small  Arne  Program  (J8SAP) 

D00  Mleelon  Arees  F55T~=~ Engineering  Technology  (ATP)  Budget  Activity:  -  Advanced  Technology  Devalopmant 

I.  (0)  PR OGB AM  ACCOHPLISmBNTS  AHD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  end  Prior  Accomplishments:  Hit  reeult  of  the  Squad  Automatic  Weapon  (SAW)  prograa  under  D640,  Crew 
Served  Weapon  bevelopuent  (not  managed  under  the  Joint  Service  Small  Ana  Prograa),  Include*:  aelectlon  of  Fabrlque 
Rationale  MINIMI  (SM249)  aanufactured  by  Fabrlque  Rationale,  Heratal,  Belgium  (fraa  among  four  competing  light  aachlne 
guna),  aa  the  weapon  to  be  matured  for  future  production;  effort*  leading  to  Type  Claaalflcatlon  of:  The  matured  XM249F1 
weapon,  the  heavy  bullet  5.56mm  ammunition  XM855/856  (US  dealgnator  for  aecond  NATO  atandard  caliber)  and  the  aeaoclated 
XM27  link.  Thia  weapon  and  ammunition  combination  will  provide  a  significant  Increase  In  firepower,  range,  and 
effectiveness  of  the  rifle  aquad. 

2.  (U)  FT  1982-FT  1984  Planned  Program:  Baaed  on  User-expressed  Interest,  verification  of  performance  levels  of  the 
General  Purpose  Heavy  Machine  Cun  with  advanced  ammunition  as  to  range  effectiveness  and  lethality  agalnat  modern  threat 
targets  will  be  completed.  In  addition,  versatility  of  caliber  conversion  will  be  demonstrated.  This  Information  will  form 
the  basla  of  a  Joint  Service  Operational  Requirement  (JSOR)  for  system  transition  In  FT84.  An  Advanced  Submachine  gun  will 
be  demonstrated  to  the  User  based  on  Identified  need  characteristic*  mhlch  Include  eatended  range  and  accuracy  over  the  cur¬ 
rent  M3A1/Cal  .45  system.  This  advanced  approach  will  also  Include  silenced  capability  and  effectiveness  against  body 
armor.  Design  and  performance  data  collected  from  the  User  demonstration  will  form  the  basla  for  a  JSOR  and  Item  transition 
to  systems  development  In  FT84.  The  Close  Assault  Weapon  will  be  demonstrated  for  the  User  which  provides  Immediate  Incapa¬ 
citating  fire  In  quick  threat  situations  to  Include  operations  In  built-up  areas,  dense  forests  and  Jungles,  security  situ¬ 
ations,  and  base  defense.  This  system  will  provide  for  Improved  controllability,  firepower,  compactness,  day/nlght  capabil¬ 
ity  and  extended  range  ammunition  over  existing  versions  of  converted  military  shotguns.  A  JSOR  will  be  provided  to  support 
transition  to  systems  development  In  FT84.  A  lightweight  version  of  the  M60  machine  gun  will  be  demonstrated  for  veri¬ 
fication  of  performance  levels  and  determination  of  Improved  versatility  resulting  from  lighter  weight.  The  7.62mm  Saboted 
Light  Armor  Penetrator  (S1AP)  ammunition  will  transition  Into  6.3A  In  FT83.  This  will  provide  Increased  penetration  capa¬ 
bility  against  light  armor. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program  providing  for  the  transition  of  small  arms  systems  to 
full-scale  development  through  demonstration  of  design  performance  characteristics  and  preparation  of  JSOR'a.  System*  tran¬ 
sitioning  from  6.2  beyond  FT84  Include  an  Advanced  Combat  Rifle,  lightweight,  high-performance  medium  machine  gun,  aanporta- 
ble  grenade  launcher,  extended  range  sniper  system,  and  Improved  hard  target  penetrators. 

UNCLASSIFIED 
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UNCLASSIFIED 


FY  1983  RDTE  CO NCRESSIOHAL  DESCRIPTIVE  SUMMARY 


Program  Element:  #6. 36. 21. A  Title:  Combat  Vehicle  Propulsion  Syeteme 

DO0  Mlealon  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 

~mr 

FY  1982 

Estimate 

12197 

FY  1983 

Estimate 

12918 

FY  1984 

Estimate 

17622 

Additional 

To  Completion 
Continuing 

Total 

Estimated 

Costs 

Not  Applicable 

DC07 

D393 

Combat  Vehicle  Engine 

Combat  Vehicle  Transmission 

2630 

1845 

10068 

2829 

9199 

3719 

13183 

4439 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

(U)  BRIEF  DESCRIPTION  OP  ELEMEHT  AW)  MISSION  HEED;  This  program  provides  for  advanced  technology  demonstration  of  com¬ 
bat  vehicle  propulsion  systems  and  component a .  Due  to  extreme  operational  requirements,  propulsion  systems  Intended  for 
military  use  must  possess  high  output,  low  volume  and  weight,  multifuel  capability,  and  efficiency  and  durability  not  nor¬ 
mally  available  on  the  commercial  market.  Ancillary  components,  such  as  air  filtration  and  cooling  systems,  must  also  be 
provided  to  enable  these  systems  to  operate  In  a  unique  military  environment.  Combat  vehicle  propulsion  systems  are  among 
the  longest  leadtlma  development  Items  associated  with  ground  combat  vehicles.  This  program  Insures  that  state-of-the-art 
propulsion  systems  technology  unique  to  military  needs  Is  adequately  demonstrated.  This  program  also  develops  key  improve¬ 
ments  to  existing  propulsion  systems.  The  Tank  Automotive  Command,  responsible  for  this  program,  maintains  continuous  dia¬ 
logue  with  government  egendes  and  commercial  contrsctors  to  preclude  any  duplication  of  effort.  Below  500  hp,  commercial 
engines  are  exploited  for  ground  vehicle  applications. 

C.  (U)  BASIS  FORPY  1983  ROTE  REQUEST:  Funds  are  requested  to  continue  development  of  three  tasks  In  the  combat  vehicle 
engine  Project  (DGOJ)  end  to  continue  development  of  two  tasks  and  Initiate  two  new  tasks  In  the  combat  vehicles  transmis¬ 
sion  project  (D39S).  Engine  tasks  are  the  adiabatic  engine,  self-cleaning  air  filtration  systems,  and  a  Future  Close  Combat 
Vehicle  Propulsion  System.  The  ACT  1500  turbine  fuel  economy  program  (PEP)  component  hardware  was  fabricated  and  rig  tested 
In  FY81.  One  caaplete  engine  was  assembled  and  tested  with  a  10Z  mission  fuel  consumption  reduction.  For  FY82,  a  contract 
extension  funded  by  Progrem  Manager's  Office  Ml  will  permit  testing  with  interchange  of  FEP  and  production  modulea. 
Transmission  tasks  are  the  CVX650  transmission,  a  1000-hp  transmission  for  combat  vehicles  In  the  4 5- ton  range,  transmission 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6, 36.21 »A  Title:  Combat  Vehicle  Propulsion  Syitttl 

DOD  Hlaaion  Area: >553-  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

coaponcnt  development,  a  Future  Clone  Combat  Vehicle  propulsion  System  and  the  Electric-Hybrid  transmission*  A  more 
detailed  description  of  the  F¥ 83  program  can  be  found  in  paragraph  1.2.  and  the  descriptive  summary  for  project  DC07, 

D.  (U)  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  in  thousands) 


ROTE 

FY  1981 

FY  1982 

FY  1983 

Additional 

To  completion 

Total 

Estimated 

Cost 

Fund,  (current  requirements) 
Funds  (as  shown  In  FY  1982 

4475 

12897 

12918 

Continuing 

Not  Applicable 

submission) 

4550 

12935 

19514 

Continuing 

Not  Applicable 

FY8I  decrease  due  to  Congressional 
tlon  Indices.  FY83  decrease  due  to 

reduction  applied  to  Combat  Vehicle  Engines  (DC07). 
Army  decision  to  fund  near-term  readiness  needs. 

FY82  decrease  due  to  revised  lnfle- 

E.  (0)  OTHER  APPROPRIATION  FUME:  Not  Applicable. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  #6. 36. 21. A  Title:  Combat  Vehicle  Propulsion  Systems 

DOD  Mlsaion  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

E .  (U)  DETAILED  BACKGROUND  AW)  DESCRIPTION:  To  be  effective,  ground  coabat  vehicles  aust  be  able  to  aove  far  and  rapidly 

with  a  high  degree  of  reliability.  The  unique  operational  requirements  of  combat  vehicles  aoat  often  dictate  that  propul- 
alon  systems  and  other  components  be  developed  under  government  auspices.  To  Insure  that  such  systems  and  components  are 
available  for  integration  into  present  and  future  ground  combat  vehicles,  power  train  systems  and  components  are  developed 
within  this  program.  The  program's  goals  are  to  develop  cost-effective  systems  and  components  that  will:  (I)  Increase  fuel 
tolerance;  (2)  Improve  fuel  economy;  (3)  improve  horsepower-to-ton  ratio;  (4)  Improve  compactness;  (5)  Improve  reliability, 
availability,  maintainability,  and  durability;  and  (6)  Improve  control  and  driveability. 

G.  (U)  RELATED  ACTIVITIES:  Program  Elements  (PE):  PE  6. 26. 01. A,  Tank  and  Automotive  Technology;  PE  6. 36. 02. A,  Advanced 
land  Nobility  System  Concepts;  PE  6.21. 05. A,  Haterlals;  PE  6. 27. 33. A,  Hobillty  Equipment  Technology;  PE  6. 32. 01. A,  Aircraft 
Power  Plants  and  Propulsion;  PE  6.31.09,  Fuels  and  Lubricants  Advanced  Development;  PE  6. 31. 02. A,  Haterlals  Scale-Up;  PE 

6. 36. 26. A,  Advanced  Diesel  Engine  Technology;  and  PE  2. 37. 35. A,  Combat  Vehicle  Improvement  Program.  Foreign 
•tate-of-the-art  trends  in  military  propulsion  systems  are  monitored  by  the  Tank  Automotive  Command,  and  data  are  exchanged 
with  allied  countries  via  data  exchange  agreements.  Inter/Intra-Service/Department  duplication  of  effort  ia  prevented 
through  active  planning  and  coordination  of  this  program  at  all  levels  of  organization.  Program  content  la  subject  to  con¬ 
tinuous  review. 

H.  (U)  WORK  PERFORMED  BY:  United  States  Army  Tank -Automotive  Command,  Warren,  MI,  is  responsible  for  the  development  of 
this  program.  Major  contractora  are:  Donaldson  Corporation,  Minneapolis,  MW;  Cummins  Engine  Company,  Columbus,  IN;  Detroit 
Diesel  Allison,  Indianapolis,  IN. 

I.  (U)  PROCRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROGRAMS: 

1.  (II)  FT  1981  and  Prior  Accomplishments:  The  adiabatic  engine  successfully  demonstrated  that  it  la  the  most 
efficient  engine  in  the  world.  The  ACT  li6o  fuel  economy  program  demonstrated  101  mission  fuel  savings.  Phase  II  prototype 
self-cleaning  air  filters  were  constructed  and  environmental  tests  conducted  along  with  finalization  of  the  design  for  vehi¬ 
cle  Installation  In  early  1982.  A  Future  Close  Combat  Vehicle  Propulsion  System  Program  was  defined.  Two  CVX-650  transmis¬ 
sion  prototypes  were  built  and  functional  end  performance  tests  conducted.  A  concept  study  was  conducted  on  a  1000-hp 
6-speed  hydroklnetlc  transmission  for  combat  vehicles. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 36. 21. A  Title:  Combat  Vehicle  Propulelon  Systems 

DOD  Million  Area:  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

2.  (U)  FT  1962-FY  1984  Program:  A  commercial  block  250-hp  dleeel  will  be  upgraded  to  a  500-  to  1000-hp  uncooled  adia¬ 

batic  engine.  Aa  a  flrat  step,  the  250-hp  dleael  engine  la  being  converted  to  an  uncooled  adiabatic  dleael  engine  for  tent¬ 
ing  and  damonatratlon  In  a  S-ton  truck.  The  detailed  dealgn,  fabrication,  and  subsystem  evaluation  of  the  next-generation 
adiabatic  engine  will  be  atarted.  Alao,  the  advanced  dleael  will  be  demonstration  tested  In  the  laboratory  at  1000  hp. 
Component  Integration  and  performance  testing  will  be  conducted.  A  self -cleaning  air  filter  will  be  tested  in  an  Ml  Abrama 
Tank.  The  CVX-650  transmlealon  development  effort  Includes  extensive  durability  testing  of  one  prototype  In  the  laboratory 
and  ln-vehlele  testing  of  the  second.  A  compendium  of  worldwide  transmissions  for  combat  vehlclea  will  be  completed,  and 
the  results  utilised  for  additional  concept  work  for  a  hlgh-power-denslty  1000-hp  transmlealon  for  combat  vehicles.  A 
dealgn  analysis  of  a  Future  Close  Combat  Vehicle  Propulsion  System  will  be  Initiated.  The  Automotive  Gas  Turbine  (AGT)  1500 
Fuel  Economy  Program  (FEP)  contract  extension  was  funded  by  Program  Manager's  Office  Ml  to  demonstrate  performance  of  FEP 
and  current  production  engines  with  nodules  Interchanged.  Plans  Include  continued  development  of  an  adiabatic  (low  heat 
transfer)  engine.  This  engine  la  being  developed  from  a  commercial  base  and  has  already  demonstrated  that  It  has  excep¬ 
tional  fuel  efficiency.  The  Self-Cleaning  Air  Filter  will  have  been  Installed  and  tested  In  a  teatbed.  The  Pulse  Jet  Air 
Cleaner  will  continue  to  be  developed.  The  Army  will  begin  preliminary  design  of  a  Future  Close  Combat  Vehicle  Propulsion 
System  Incorporating  technology  advancements.  This  effort  la  aimed  at  producing  a  power  pack  ready  for  Integration  Into  the 
main  battle  tank  In  the  1990's.  The  CVX-650  transmission  will  be  given  extensive  ln-vehicle  testing  leading  to  completion 
of  advanced  development  In  FY84,  Two  concept  studies  will  be  completed  for  a  1000-hp  transmission  for  combat  vehicles. 
Vehicle  evaluation  of  aelected  transmission  component  Improvements  will  be  conducted;  candidates  Include  Improved  brakes, 
extended  range-torque  converters,  synthetic  flulde,  and  electronic  controls.  An  Advanced  Main  Battle  Tank  transmission  will 
be  completed  with  the  Future  Close  Combat  Vehicle  Propulsion  System  effort  for  a  totally  Integrated  system;  goals  Include 
Increased  capacity.  If  needed,  smaller  size,  electronic  controls,  and  Improved  total  propulsion  systems  Improvement  through 
early  Integration  to  candidate  engine  systems.  Feasibility  of  an  electric  hybrid  transmission  will  be  examined;  this  option 
la  being  reviewed  In  light  of  current  energy  considerations  and  recent  advancements  In  electric  technology.  Refer  to  the 
descriptive  summary  for  project  D007  for  more  detail.  Advanced  development  of  the  adiabatic  engine  with  fabrication  of  pro¬ 
totype  engines  will  continue  leading  to  a  demonstration  of  a  750-1000-hp  version.  Tenting  of  the  Self-Cleaning  Air  Filter 
for  the  turbine  engine  will  be  completed  leading  to  a  final  design.  Work  on  a  ceramic  recuperator,  more 

temperature-tolerant  turbine  blades,  and  Improved  oil/ bearing  temperature  tolerance  for  the  ACT  1500  will  begin.  Component 
development  for  the  Future  Close  Combat  Vehicle  Propulsion  System  will  begin.  Component  development  for  alternate  fuels  use 
will  be  Initiated.  Testing  of  transmission  components  will  continue;  design  updates  will  start.  Critical  components  for 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  *6. 36. 21. A  Title:  Coe bet  Vehicle  Propulsion  Systems 

DOO  Mission  Ares:  #5^3  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

the  Advsnced  trsnsnlsslon  will  be  febrlcated.  A  development  contract  will  be  awarded  for  a  1000-hp  tranaelsslon  based  on 
the  results  of  the  previously  conducted  concept  studies.  Concepts  for  electric  hybrid  transmissions  will  be  formulated. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 
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UNCLASSIFIED 


FY  1983  RDTE  COHCRESSIOHAL  DESCRIPTIVE  SUMMARY 

Project:  #DC07  Title:  Coabet  Vehicle  Engine* 

Program  Element:  /6. 36. 21. A  Title:  Coabet  Vehicle  Propulsion  Systems 

DOD  Mission  Areal  *533  -  Engineering  Technology  (ATP)  Budget  Activity:  *2  -  Advanced  Technology  Development 

A.  (U)  DETAILED  BACKGROUND  AMO  DESCRIPTION:  The  objective  of  this  project  Is  to  provide  engines  to  sect  Army  ground  com¬ 
bat  mobility  goals.  Problems  and  needs  resulting  froa  the  fuel  shortage  are  saong  the  most  acute  to  be  attacked.  Major 
objectives  Include:  Improved  fuel  econoay  and  fuel  tolerance  of  future  englnea,  Improved  survivability  through  higher 
horespover-to-welght  ratios  resulting  In  enhanced  agility,  and  reduced  weight  and  voliae  resulting  in  lover  silhouettes. 

The  approach  Involves  development  of  advanced  technologies  In  major  ccaponents;  these  components  are  then  applied  to  a  total 
propulsion  systea  to  demonstrate  performance  Improvements.  Upon  successful  completion  of  demonstrator  tests,  full-scale 
development  Is  undertaken.  The  Tank-Automotive  Command,  responsible  for  this  program,  ualntalna  continuous  dialogue  with 
government  agencies  and  commercial  contractors  to  preclude  any  duplication  of  effort. 

I.  (U)  RELATED  ACTIVITIES:  Program  Element  (PE):  PE  6. 26. 01. A,  Tank  and  Automotive  Technology;  PE  6. 36. 02. A,  Advanced 
Land  Mobility  Systems  Concepts;  PE  6. 21. 05. A,  Materials;  PE  6. 27. 33. A,  Mobility  Equipment  Technology;  PE  6. 32. 01. A,  Aircraft 
Power  Plants  and  Propulsion;  PE  6. 31. 09. A,  Fuels  and  Lubricants  Advanced  Development;  PE  6. 31. 02. A,  Meterlela  Scale-Up; 

PE  6. 36. 26. A,  Advanced  Diesel  Engine  Technology;  and  PE  2. 37. 35. A,  Combat  Vehicle  Improvement  Program.  Foreign 
state-of-the-art  trends  In  military  propulsion  systems  are  monitored  by  the  Tenk-Automotlve  Command,  and  data  are  eachanged 
with  allied  countries  via  data  exchange  agreements.  Inter/Intra-Service  Department  duplication  of  effort  Is  prevented 
through  active  planning  and  coordination  of  thla  project  at  all  levels  of  organization.  Project  content  Is  subject  to  con¬ 
tinuous  review. 

C,  (U)  WORK  PERFORMED  BT:  United  States  Army  Tank-Automotive  Command,  Warren,  MI,  Is  responsible  for  the  development  of 
this  program.  Major  contractors  are:  AVC0  Lycoming,  Stratford,  CT;  Donaldson  Corporation,  Minneapolis,  MN;  Cummins  Engine 
Company,  Columbus,  IN. 

D.  (U)  PROGRAM  ACC0MPUSH1EHTS  AMD  FUTURE  PROGRAMS: 

i.  (U)  FT  1981  and  Prior  Accomplishments:  The  adiabatic  engine  successfully  demonstrated  that  It  is  the  moot  fuel- 
efficient  engine  in  the  world.  The  advanced  diesel  engine  demonstrated  a  1000-hp  output  without  turbo-compounding  from  a 
commercial  base  engine.  The  ACT  1500  fuel  econoay  program  demonstrated  a  10X  mission  fuel  savings.  Phase  II  prototypes 
were  constructed  end  environmental  tests  conducted  along  with  finalization  of  the  design  for  vehicle  lnetsllstlon  In  early 
1982.  A  Future  Close  Combat  Vehicle  Propulsion  Program  was  defined. 
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Project:  *DCQ7  Title:  Combat  Vehicle  Engines 

Prograa  Eleaent:  <6. 36. 21. A  Title:  Combat  Vehicle  Propulsion  Systems 

DOD  Hlaalon  Areal  -  Engineering  Technology  (ATP)  Budget  Activity:  It  -Advanced  Technology  Developaent 

2.  (U)  FY  1962-FY  1 984  Prograa:  A  coaaercial  block  250-hp  dleael  will  be  upgraded  to  a  500-1000-hp  uncooled  adiabatic 
engine.  Aa  a  first  step,  a  2^0-hp  dleael  engine  la  being  converted  to  an  uncooled  adiabatic  dleael  engine  for  testing  and 
demonstration  in  a  3-ton  truck.  The  detailed  design,  fabrication  and  subsystem  evaluation  of  the  next  »4labatlc  engine  will 
be  started.  Also,  the  advanced  diesel  engine  with  turbocoa pound  system  will  be  daonatratlon  tested  In  be  laboratory  at 
1000  hp.  Component  Integration,  perfotaance,  and  durability  testing  will  be  conducted  with  this  engine.  A  aelf-cleanlng 
air  filter  will  be  tested  In  an  Ml  Abraa  Tank.  A  design  analysis  of  a  Future  Close  Caabat  Vehicle  Propulsion  Systa  will 
be  Initiated.  In  FY  1983  plans  Include  continued  developaent  of  an  adiabatic  (low  heat  transfer)  engine.  This  engine  la 
being  developed  frca  a  coaaercial  base  and  has  already  deaonstrated  exceptional  fuel  efficiency.  The  developaent  of  the 
advanced  diesel  1000-hp  engine  will  continue  with  turbaachlnery  systa  and  cabustlon  optimisation.  The  self-cleaning  air 
filter  will  have  been  Installed  and  tested  In  a  testbed.  The  pulse  Jet  air  cleaner  will  continue  to  be  developed.  The  Amy 
will  begin  preliminary  design  of  a  Future  Close  Coabet  Vehicle  Propulsion  Systa  Incorporating  technological  advsncaents. 
This  effort  la  alaed  at  producing  a  power  pack  ready  for  Integration  into  the  sain  battle  tank  In  the  1990's.  The  labora¬ 
tory  performs  nee  teat  validation  phase  of  the  Improved  fuel  econay  version  of  the  ACT  1500  turbine  will  be  Initiated.  In 
FY  1984  advanced  developaent  of  the  adiabatic  engine  with  fabrication  of  prototypes  will  continue  leading  to  a  demonstration 
of  a  750-hp  version.  Developaent  of  the  advanced  diesel  1000-hp  engine  will  continue  with  preparations  being  aade  for  a 
vehicle  test  rig  demonstration.  Testing  of  the  Self-Cleaning  Air  Filter  for  the  turbine  engine  will  be  completed  leading  to 
a  final  design.  Work  on  a  ceraalc  recuperator,  aore  temperature-tolerant  blades  and  Improved  oll/bearlng  teaperature  toler¬ 
ance  for  the  AGT  1500  will  begin.  Component  developaent  for  the  Future  Close  Combat  Vehicle  Propulsion  Systea  will  begin. 
Component  developaent  for  alternate  fuels  will  be  Initiated. 

3.  (0)  Program  to  Completion:  This  Is  a  continuing  progrsn. 

4.  (U)  Major  Milestones:  Hot  applicable. 
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Project:  >DCQ7 

Progrn  Element :  #6. 36. 21. A 

DOD  HI  salon  Areal  >553  -  Engineering  Technology  (ATP) 


Title:  Combat  Vehicle  Engines 

Title:  Coe bat  Vehicle  Propulsion  Systems 

Budget  Activity:  t2  -  Advanced  Technology  Development 


5.  (U)  Reeourcee  ($  in  thoueende): 


PY  1981  FY  1982 
Actual  Eetlaate 

RDTE 

Funds  (current  requlreeents)  2630  10068 

Funds  (as  shown  in  FY  1982 
submission)  59  10098 


FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Eat laate 

Eat laate 

to  Completion 

Coat 

9199 

13183 

Continuing 

Not  Applicable 

13915 

0 

Continuing 

Mot  Applicable 

Increase  of  $2,571  thousand  in  FY  1981  funding  level  is  a  result  of  a  Congresslonally  approved  reprograalng  to  offset  a  pre¬ 
vious  reduction  by  Congress  of  the  Combat  Vehicle  Engine  Program.  FY  1982  decrease  is  due  to  the  application  of  revised 
inflation  indices.  FY  1983  decreases  are  due  to  the  Army  decision  to  fund  near-term  readiness  needs. 
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FY  19B3  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element :  #6. 36. 31 .A  Titles  Coabet  Vehicle  Turret  end  Chaeele 

DOD  Mission  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  H  -  Advanced  technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 

Actual 

3225 

FY  1982 

Estimate 

7854 

FY  1983 
Estimate 

11146 

FY  1984 

Estimate 

12935 

Additional 

To  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

D014 

Combat  Vehicle  Hull  & 

Turret 

1632 

4117 

3986 

7652 

Continuing 

Not  Applicable 

D424 

Combat  Vehicle  Track  & 
Suspension 

1593 

3737 

7160 

5283 

Continuing 

Not  Applicable 

••  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  ADD  MISSION  NEED:  Thla  prograa  provides  for  advanced  technology  demonstration  of  coar- 

ponenta  associated  with  ground  combat  vehicle  hull,  turret,  track,  and  auapenalon  subsystems.  Such  systems  are  militarily 
unique  and  therefore  Bust  be  developed  through  US  Army  research  and  development.  Major  thrust  of  this  prograa  Is  to  acquire 
the  technology  necessary  to  produce  sore  lethal  and  survlvable  vehicles .  Common  goals  of  all  program  tasks  are  Increased 
performance,  enhanced  reliability,  availability,  maintainability  and  durability,  and  reduced  cost.  Results  of  the  program 
will  often  lead  to  product  Improvements  to  current  Army  combat  vehicles  as  well  as  Innovations  to  be  Incorporated  Into  new 
vehicle  aysteaa  as  they  are  being  developed. 

C.  (U)  BASIS  POR  FY  1983  ROTE  REQUEST:  Provides  for  funding  of  the  following  tasks:  Advanced  Countermeasures,  Advanced 
Techniques  lor  Electrical  F  wer  Systems,  Fire  Control  Integration,  Automatic  Flru  Detection,  a  20-40-ton  track  program. 
Fluidic  Dampers,  Independent  External  Suspension,  Mine-Hardened  Track  for  Special  A>pllcatlons  and  Track  Retention  Control. 
The  Increase  In  funding  for  Combat  Vehicle  Track  and  Suspension  In  FY83  over  FY82  Is  reflective  of  a  renewed  emphasis  on 
Improving  the  Army's  combat  vehicle  track. 
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UNCLASSIFIED 


Program  Element:  #6. 36. 31. A  Title!  Combat  Vehicle  Turret  and  Cheeele 

COD  Mi  •  a  Ion  Areal  #553  ^Engineering  Technology  (ATP)  Budget  Activity?  #2  -  Advanced  Technology  Pevelogment 

D.  (U)  C CMP ARISON  WITH  FT  1982  ROTE  BEQUEST!  ($  in  thousands) 


ROTE 

Funds  (current  requirement a ) 
Funds  (as  shown  in  FT  1982) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

3225 

7854 

11146 

Continuing 

Not  Applicable 

4973 

7876 

13442 

Continuing 

Not  Applicable 

FY  1981  decrease  due  to  reprograalng  to  higher  priority  Army  requirements. 
FY  1982  decreaee  due  to  application  of  revised  Inflation  indices. 

FY  1983  decreaee  due  to  Army  decision  to  fund  near- term  readiness  needs. 


E.  (U)  OTHER  APPROPRIATION  FUNDS!  Hot  applicable. 
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Prograa  Eleaent:  #6.36.31 .A  Title:  Coabet  Vehicle  Turret  and  Cheeele 

DOD  Hlaalon  Areal  f5$3  -  Engineering  Technology  (ATD)  Budget  Activity:  02  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AM)  DESCRIPTION:  Thle  prograa  eleaent  contalnt  two  projects,  DOU,  Combat  Vehicle  Hull  and 
Turret,  and  D424,  Coabat  Vehicle  Track  and  Suspension .  Both  provide:  full;  tested  and  validated  coaponenta  and  aubaysteaa 
for  application  to  coabat  vehicles;  long-lead  coaponenta  available  for  adaption  to  new  coabat  vehicle  concepts  as  well  as 
existing  vehicles;  and  coaponent  building  blocks  for  increasing  perforaance,  survivability,  RAM-D,  reducing  costa,  and  pro¬ 
viding  new  capabilities  to  coabat  vehicles  of  the  future. 

G.  (U)  BELATED  ACTIVITIES:  Prograa  Eleaenta  (PE):  PE  6. 21. OS. A,  Materials;  PE  6. 31. 02. A,  Materials  Scale-Up;  PE 

6. 21. 20. A,  Nuclear  Weapons  Effects/Fluldlca;  PE  6. 26. 01. A.,  Tank  Autoaotlve  Technology;  PE  6. 36. 02. A,  Advanced  Land  Mobility 
Systeas  Concepts;  PE  6. 26. 17. A,  Small  Caliber  end  Fire  Control  Technology;  PE  6. 27. 02. A,  Night  Vision  Investigations;  PE 
6.27. 16. A,  Huaan  Factors  in  Military  Systeas;  PE  6. 26. 18. A,  Ballistics  Technology;  and  PE  2. 37. 35. A,  Coabat  Vehicle 
Iaproveaent  Prograa.  Foreign  etate-of-the-art  trends  in  military  propulsion  syateaa  are  closely  monitored,  and  technology 
Information  la  exchanged  with  allied  countries  via  data  exchange  agreements.  Close  coordination  and  continuous  discussion 
with  other  Servlces/Departaenta  preclude  duplication  of  efforts. 

H.  (U)  MOBK  PERFORMED  BT:  The  Army  Tank-Autoaotlve  Command,  Warren,  MI,  la  responsible  for  the  develo-ient  and  ayatea 
Integration  of  this  prograa.  Major  contractors  for  the  prograa  elements  Include  Chrysler,  Huntsville  Elt -.tronlcs  Division, 
Buntavllle,  AL;  Santa  Barbara  Research  Center,  Coleta,  CA;  Gravlner  Incorporated,  Mountainside,  NJ;  Standard  Products 
Company,  Port  Clinton,  OH;  Goodyear  Tire  and  Rubber  Company,  St.  Mary's  OR;  Northrup  Corporation,  Anahela,  CA. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Advanced  Counteraeasures/Vehlcle  Integrated  Defense  System  Prograa  demon¬ 

strated  several  subsystems  for  detection  reduction  and  laser  warning.  Active  and  passive  countermeasures  were  evaluated  In 
joint  programs  with  the  USAF.  The  Advanced  Techniques  for  Electrlcsl  Power  System  (ATEFS)  task  established  technical 
requirements  for  tank  development;  ATE PS  Is  a  multiplexed  power  distribution  snd  control  system  to  simplify  coabat  vehicle 
wiring  at  the  sane  tlae  permitting  a  diagnostic/prognostic  capability  and  an  Instantaneous  readiness  status.  The  ATEPS 
Installation  includes  the  use  of  segaented  wiring  components  which  Is  the  essential  technology  to  Improve  future  combat 
vehicle  maintainability.  A  Fire  Control  Integration  prograa  was  Initiated  in  FY  1980;  Its  goal  la  to  combine  advanced  fire 
control  efforts  Into  Integrated  packages  for  deaonstrstlon  In  coabat  vehicles.  The  Autoastlc  Fire  Detection  and  Suppression 
prograa  developed  specifications  for  standardised  fire  suppression  components.  Advanced  development  testing  of  a  fluidic 
daaper  was  conducted;  this  system  has  a  goal  of  inproving  gun  platform  stability,  RAM-D,  nobility,  and  a  502  increase  In 
aean  mllea  between  failure. 
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Program  Element:  #6. 36. 31. A  Title:  Coe bat  Vehicle  Turret  and  Chaeale 

DOD  Mleelon  Areal  -  Engineering  Technology  (ATP)  Budget  Activity:  »2  -  Advanced  Technology  Development 

2.  (U)  FT  1982 -FT  1984  Planned  Prograa:  The  Integrated  defense  system  will  be  mounted  on  a  con bat  vehicle  and 
evaluated.  Laaer  warning  receivers  will  be  Interlaced  with  the  turret  aaln  weapon  drive  to  evaluate  a  return-fire  capabil¬ 
ity.  ATE PS  hardva re/aoftware  will  be  lnatalled  and  teeted.  Fire  Control  Integration  will  Include  Initiation  of  a  fire  con¬ 
trol  dealgn  for  a  aaln  battle  tank.  The  Fire  Control  Integration  activity  waa  initiated  In  FT  1980  to  coablne  new  fire  con¬ 
trol  technologies  into  Integrated  ayateaa  for  deaonstration  In  combat  vehicles.  An  analytical  aethod  using  modeling  techni¬ 
ques  with  aodern  control  theory  waa  developed  for  evaluating  fire  control  designs/ configurations .  Testing  of  Autoaatlc  Fire 
Detection  and  Suppression  will  continue.  Six  sets  of  a  new,  longer,  aldwelght  class  (20t-*0t)  track  will  be  fabricated. 
Fluidic  daapers  will  be  fabricated  and  field  tested.  Design  of  a  nine-hardened  track  will  begin;  this  prograa  has  a  goal  of 
reducing  vulnerability  of  Army  tracked  vehicles  to  landmines.  In  FT  1983,  testing  and  reflneaent  of  the  Advanced 
Count era ensure a  system  will  continue,  demonstrating  countermeasure  combinations  that  will  have  significant  survivability 
payoffs.  Fabrication  of  Advanced  Techniques  for  Electrical  Power  Syateas  (ATE PS)  prototype  hardware  for  turret  use  will  be 
completed  and  will  be  tested  in  a  vehicle;  reliability  and  cost  effectlveneaa  Information  will  be  gathered.  Integration  of 
the  fire  control  system  for  an  Ml  demonstration  will  continue.  Explosive  teetlng  will  be  conducted  with  the  Automatic  Fire 
Detection  and  Suppression  System.  20T-40T  track  will  be  tested  to  confirm  dealgn.  Fluidic  dampers  will  be  fabricated  and 
tested.  Track  retention  and  control  advanced  designs  will  be  Initiated.  An  Independent  External  Suspension  System  will  be 
transitioned  to  advant  <d  development  to  provide  an  Improved  suspension  system  for  45-65T  tracked  vehicles;  efforts  will 
Include  fabrication  of  componentry.  The  Mine-hardened  Track  program  will  fabricate  prototypes,  conduct  blast  and  mobility 
analyals.  Continue  prognostic  technology  development  by  test  data  acquisition,  data  analysis,  design  and  build  new  hardware 
(VMS  II).  Develop  In  braseboard-type  hardware  a  concept  demonstrator  for  Advanced  Diagnostic  techniques.  Total  commonality 
and  Interchangeability  of  components  for  all  types  of  fire  detection  and  extinguishing  systems  for  both  active  and  pasalve 
systems  will  be  accomplished.  Fire  Control /Weapons  System  Integration  plana  call  for  the  Integration  of  two  new  technologi¬ 
cal  developments  Into  vehicular  applications;  namely,  STARTLE  Millimeter  Wave  Radar  System  and  the  proposed  Improved 
Conventional  Armament  System  (ICAS)  and  for  coordination  of  fire  control  systems  development  for  the  long-range  Future  Close 
Combat  Vehicle  Program.  In  FT  1984,  crew  Interface  displays  of  threat  warning  sensors  and  reactions  will  be  developed. 
Countermeasure  techniques  will  be  Integrated  to  reduce  detection  and  recognition  by  all  aensory  threats.  Testing  of  ATE PS 
will  continue  to  completion  for  current  dealgn.  The  fire  control  system  for  Ml  technology  demonstration  will  be  completed. 

A  future  fire  control  system  based  on  ongoing  studies  will  be  Initiated.  A  fast  fire  extinguisher  system  and  Improved 
optional  sensors  will  be  evaluated.  Third-generation  20t-40t  track  will  be  fabricated  baaed  on  previous  testing.  Fluidic 
damper  testing  will  be  completed,  and  a  design  for  an  Ml  compatible  damper  will  be  started.  Fabrication  and  evaluation  of 
track  retention  and  control  systems  will  be  performed.  Independent  External  Suspension  fabrication  will  be  completed  and 
testing  will  begin.  Baaed  on  prior  testing,  mine-hardened  track  will  be  redesigned  leading  to  a  decision  for  Its  use. 


UNCLASSIFIED 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  *DA24  Title:  Coe  bet  Vehicle  Track  end  Suspension 

Prograa  Eleaent:  #6. 36. 31. A  Title:  Coe bet  Vehicle  Turret  end  Chassis 

DOD  HI  salon  Areal  -  Engineering  Technology  (ATP)  Budget  Activity:  It  -  Advanced  Technology  Development 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  la  to  provide  can  bat  vehicle  track  and  suspen- 
alon  components  which  sect  Any  ground  combat  nobility  goals.  Problems  and  needs  resulting  from  higher  vehicle  speeds. 
Increasing  hardware  and  maintenance  cost,  plus  Improving  survivability,  are  the  most  acute  to  be  attacked.  Major  objectives 
include:  Near-ten  thrusts  to  Increase  track  durability  and  reduce  the  aalntenance  burden  and  life  cycle  cost  and  long-ten 
thrust  to  develop  a  common  track  system  for  specific  weight  classes  of  vehicles.  The  approach  Involves  use  of  laboratory 
simulation  tests,  computer  math  modeling  and  full-scale  vehicle  test  rigs  to  demonstrate  the  perfonance  Improvement  and 
verify  the  technology  data  base  being  established.  Upon  successful  completion  of  demonstrator  tests,  components  are  Incor¬ 
porated  Into  future  vehicle  programs  and  product  Improvement  programs  for  existing  vehicles.  The  Tank-Automotive  Command, 
responsible  for  this  program,  maintains  continuous  dialogue  with  government  agencies  and  commercial  contractors  to  preclude 
any  duplication  of  effort. 

B.  (U)  RELATED  ACTIVITIES:  Program  Element  (PE):  PE  6. 26.01 .A,  Tank  and  Automotive  Technology;  PB  6. 36. 02. A,  Advanced 
Land  Mobility  Systems  Concepts;  PE  6.27. 33. A,  Mobility  Equipment  Technology;  PE  6. 36. 32. B,  Armored  Combat  Support  Vehicle 
Family;  PE  6. 37. 35. A,  Combat  Vehicle  Improvement  Program.  Foreign  state-of-the-art  trends  In  military  suspension  systems 
are  monitored  by  the  Tank-Automotive  Command  and  data  are  exchanged  with  Allied  countries  via  NATO  and  data  exchange 
agreements.  Inter/Intra-Service  Department  duplication  of  effort  Is  prevented  through  active  planning  and  coordination  of 
this  project  at  all  levels  of  organisation.  Project  content  Is  subject  to  continuous  review. 

C.  (U)  WORK  PERFORMED  BY:  United  States  Army  Tank-Automotive  Command,  Warren,  MI,  la  responsible  for  the  development  of 
this  program.  Major  contractors  are:  Goodyear,  St.  Marys,  Ohio;  Firestone,  Noblesvllle,  IN;  Standard  Products,  Port 
Clinton,  OH;  TRITEC,  Inc.,  Columbia,  MD;  and  Chrysler,  Centerline,  MI. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (0)  FY  1981  and  Prior  Accomplishments:  Field  testing  of  the  heavy  class  track  (65  T  -  65  T)  demonstrated  Improved 

lateral  stability  and  guiding  with  redesign  Initiated  to  reduce  weight.  Field  testing  of  the  lightweight  track  (15T  -  1ST) 
successfully  demonstrated  Increased  life  and  Improved  performance.  Brassboard  testing  of  a  fluidic  damper  continued  and 
fabrication  of  advanced  development  prototype  dampers  Initiated.  The  long-term  track  Improvement  for  the  XT-160  track  (*5T 
-  65T)  was  Initiated.  Also,  procurement  Initiated  for  analytical  data  base  hardware  applicable  to  all  weight  class  tracks. 
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UNCLASSIFIED 


Project:  #0424  Title:  Coabat  Vehicle  Track  and  Suspension 

Prograa  Element:  #6. 36. 31. A  Title:  Coabat  Vehicle  Turret  and  Chassis 

DOD  Mission  Areal  #553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

2.  (0)  FT  1982-FT  1984  Prograa:  In  FT82  redesign  and  analysis  to  reduce  the  weight  of  the  45T  -  65T  weight  class 
track  XT-152  will  continue.  Laboratory  alaulatlon  testing  and  a  computer  prograa  will  be  initiated  for  generation  and  vali¬ 
dation  of  new  aatheaatlcal  aodela  to  provide  an  in-house  capability  for  dynaaic  computer-aided  track  component  and  systeas 
design  and  analysis.  Field  testing  of  15T  -  1ST  weight  class  track  to  be  ccapleted.  Fabrication  of  advanced  developaent 
prototype  fluidic  daapera  and  field  testing  of  the  20T  -  40T  class  track  will  be  initiated.  In  FY83  fabrication  of  proto¬ 
type  XT-160  track  will  be  initiated.  Field  testing  of  prototype  fluidic  daapers  applicable  to  heavy  weight  class  45T  -  6ST 
vehicles  will  be  initiated.  A  track  retention  and  control  prograa  will  be  initiated  to  autoaatlcally  adjust  and  control 
track  tension.  Design  of  a  alne-hardened  track  will  begin.  This  prograa  has  a  goal  of  reducing  vulnerability  of  Any 
tracked  vehicles  to  landalnea.  An  Independent  External  Suspension  Systea  will  be  transitioned  to  advanced  develpaent.  This 
effort  w ill  provide  an  Improved  suspension  systea  for  45T  -  65T  tracked  vehicles;  efforts  will  Include  fabrication  of  coapo- 
nentry.  During  FT84  field  testing  of  XT-160  prototype  track  on  Abraaa  and  M60  tanks  will  be  conducted.  Laboratory  and 
field  testing  of  heavy  weight  class  daaper  will  be  coapleted,  and  field  testing  of  a  fluldlcally  controlled  rotary  daaper 

will  be  initiated.  Fabrication  and  evaluation  of  a  track  retention  and  control  systea  will  be  performed.  The  Mine-Hardened  . 
Track  Prograa  will  fabricate  prototypes,  conduct  laboratory  and  developaent  test,  and  conduct  blast  and  aoblllty  analysis.  V 
Independent  External  Suspension  fabrication  will  be  coapleted  and  testing  will  begin. 

3.  (U)  Prograa  to  Coapletlon:  This  is  a  continuing  prograa, 

4.  (U)  Major  Milestones:  Mot  applicable. 

5.  (U)  Resources  ($  in  thousands): 


FT  1981 

FY  1982 

FT  1983 

Fy  1984 

Additional 

otal 

.  ttlaated 

Actual 

Estlnate 

Estlnate 

Estlnate 

To  Coapletlon 

Cost 

RDTE 

Funds  (current  requlreaents) 

1593 

3737 

7160 

5283 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 

subalaslon) 

1854 

3748 

4781 

* 

Continuing 

Not  Applicable 

UNCLASSIFIED 

1-494 


UNCLASSIFIED 

N 


Project:  >D424 

Program  Element :  >6. 36. 31. A 

DOD  Hlaalon  Areal  #553  -  En 


Technolog 


Title:  Combat  Vehicle  Track  and  Suapenalon 
Title:  Combat  Vehicle  Turret  and  Chaaala 
Budget  Activity: >2  -  Advanced  Technolog 


Development 


FY81  reduction  due  to  Army  declalon  to  fund  near-term  readinesa  needs.  PY82  reduction  due  to  application  of  revlaed  Infla¬ 
tion  Indices.  FYd3  Increase  due  to  Increased  emphasis  on  track  development. 


UNCLASSIFIED 
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UNCLASSIFIED 


re  1983  ROTE  CONGRESS IOKAL  DESCRIPTIVE  SUMMARY 

Prog  ran  El  went :  *  6. 36. 36. A  Title:  Combat  Vehicle  Arnor/Antlarmor 

DOD  Mission  Ares'  7553  -  Engineering  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


A.  (°)  MS01WCB8  (PROJECT  LISTING);  ($  In  thousands) 


Project 

Number 

FT  1981 

Title  Actuel 

re  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

TOTAL  FOB  PROGRAM  ELEMENT 

0 

0 

10888 

11233 

Continuing 

Not  Applicable 

D221 

Combat  Vehicle  Survival-Armor 

0 

0 

4949 

5137 

Continuing 

Not  Applicable 

0223 

Combat  Vehicle  Antlamor 

0 

0 

5939 

6096 

Continuing 

Not  Applicable 

■.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  The  prog ran  objectives  are  to  develop  and  demonstrate  (1)  vehicle 

amor  which  will  provide  adequate  protection  for  combat  vehicles  against  anticipated  ballistic  (kinetic  energy  and  shaped 
charge)  threats  in  the  1988-1998  timeframe  and  (2)  the  capability  to  defeat  threat  armor  in  the  same  timeframe  with  kinetic 
energy  projectiles  and  ahaped  charge  (direct  fire  and  top  attack)  warheads.  This  program  supports  the  Army's  close  combat 
mission  ares  by  Increasing  the  survivability  of  our  combat  vehicles,  through  improved  protective  armor  and  by  increasing  the 
lethality  of  our  direct  and  indlract  flra  antitank  systems  with  Improved  warheads  and  projectiles. 

C.  (U)  BASIS  fOU  FT  1963  KDTE  REQUEST:  This  program  Is  a  new  start.  It  Is  being  brought  about  to  satisfy  a  technology 
requirement'.  That  requirement  le  to  use  technology  to  make  our  combat  vehicles  more  aurvlvable  and  more  lethal  In  a  rela¬ 
tive  sense.  Specifically,  that  Is  to  ensure  that  our  relative  position  compared  to  the  threat  Is  significantly  Improved  on 
the  future  battlefield.  The  addition  of  this  program  will  also  allow  for  a  smooth  progression  through  the  research  and 
development  cycle  for  vehicle  armor,  kinetic  energy  projectiles,  and  shaped  charge  warheads.  The  programed  funds  for  FT 
1983-1984  will  allow  for  the  development  and  demonstration  of  Improved  armors,  advanced  kinetic  energy  penetrators,  and  Im¬ 
proved  shaped  charge  warheads  dilch  have  or  will  have  completed  exploratory  development  (6.2). 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  >  <.36. 36. A  Title:  Combat  Vehicle  Armot/Antlatmor 

DOD  Million  Areal  B3  -  Engineering  Technology  (ATP)  Budget  Activity:  tj  -  Ad Ta need  Technology  Development 

0.  (U)  COMPARISON  WITH  FT  1982  EPTE  BEQUEST:  ($  In  thouoanda) 


Additional 

Total 

Estimated 

FT  1981  FT  1982 

FT  1983 

To  Completion 

Coat 

RDTE 

Funda  (current  requlremente) 

0  0 

10888 

Continuing 

Hot  Applicable 

Funda  (ae  ahovn  In  FT  1982 

aubmlaalon) 

E.  (U)  OTHER  APPR0PR1AT10H  FUHDS: 

0  0 

Hot  Applicable 

0 

Continuing 

Hot  Applicable 

UNCLASSIFIED 

1-497 


1 _ 


i 


V 

I 


UNCLASSIFIED 


Program  Elmnent:  >  6. 36. 36. A  Title:  Coabet  Vehicle  Arwor/Antiarmor 

DOD  Mission  Areal  #553  -  Engineer inf  Technology  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 

P.  (U)  DETAILED  BACKGROUND  AMD  DESCEIPTIOM:  The  objective  of  the  vehicle  snor  portion  of  the  progrea  is  to  develop  and 
deaonstrste  armor  which  will  provlds  adequate  protection  for  coabat  vehicles  agalnat  anticipated  Soviet  tank  guns  and  anti¬ 
tank  alaslles  in  the  1988-1998  tlaefraae.  These  amors  are  also  to  be  lighter  weight  than  present-day  araora  in  order  to 
increase  vehicle  aoblllty.  The  objective  of  the  antlaraor  portion  is  to  develop  and  daaonatrate  the  capability  to  defeat 
threat  amor  as  represented  by  the  Heat  Soviet  Tank  (MST)  and  the  future  Soviet  Tank  (PST).  This  involves  (1)  deaonstrating 
a  105aa  kinetic  energy  round  to  defeat  the  MST,  (2)  daaonatrate  for,  use  on  lightweight  vehicles,  the  penetration  capability 
of  a  soft  lataich  kinetic  energy  round,  (3)  daaonatrate  the  penetration  capability  of  a  100-125aa  top  attack  warhead,  and  (4) 
daaonatrate  an  advanced  technology  shaped  charge  warhead  capable  of  defeating  the  PST. 

G.  (U)  BELATED  ACTIVITIES;  The  related  projects  at  the  research  level  (6.1)  are:  6.11 .02A/AH42,  Beaearch  in  Materials 
and  Machanlcs,  at  the  Amy  Materials  and  Machanlca  Research  Center  (AMOtC),  6.11.02A/AB43,  Beaearch  in  Ballletlce,  at  the 
Ballistics  Research  Laboratory  (BRL) ,  6.11.02A/AH60,  Beaearch  in  Large  Caliber  Applications,  at  the  Large  Caliber  Weapone 
System  Laboratory  (LCWSL)  and  6.11.02A/AH49,  Missile  and  High  Energy  Laser  Beaearch,  at  the  Missile  Laboratory  (MICOM).  The 
related  projects  at  the  exploratory  development  (6.2)  level  are:  6.21.0SA/AH84,  Materials,  (AMMRC);  6.26.18A/AH80, 

Ballistic  Technology,  (BRL);  6.26.03A/AH18,  Large  Caliber  and  Nuclear  Technology,  (LCWSL);  6.23.03A/A214,  Missile 
Technology,  (MICOH);  and  6.26.01A/AH91,  Tank  and  Autanotlve  Technology,  at  the  Tank  and  Automotive  Coanand  (TACOM).  Finally 
at  the  nonsystea  advanced  development  (6.3a)  level:  6-31.02A/D071,  Materials  Scale-Up/Structure  Demonstration  (AMMRC); 

6.33. 13A/D087,  Missile  and  Rocket  Components  (MICOH);  and  6.36.31A/D014,  Combat  Vehicle  Hull  and  Turrets  (TACOM).  There  la 
no  unnecessary  duplication  of  effort  within  the  Amy  in  this  area.  Additionally,  a  close  relationship  is  maintained  with 
other  Services  and  governaent  agencies  in  order  to  prevent  duplication.  Information  la  also  exchanged  with  aeveral  foreign 
governmenta  under  data  exchange  agreements,  a  memorandum  of  understanding,  and  The  "echnical  Cooperation  Program  (TTCP).  A 
program  plan  for  the  vehicle  amor  aspect  has  been  prepared  by  TACOM,  and  for  the  antlamor  aapect,  BRL  has  prepared  a  plan. 

TheS''  plans  are  Intended  to  assure  that  the  effort  is  fully  coordinated  and  frequently  reassessed  to  assure  suitable  pro¬ 
gress  is  achieved  and  new  discoveries  are  advanced  expeditiously. 

H.  (U)  WORK  PERFORMED  BT:  The  work  will  be  performed  by  the  US  Amy  Materials  and  Mechanics  Research  Center,  Watertown, 
MA;  Ballistic  Research  Laboratory,  Aberdeen  Proving  Ground,  MD;  Large  Caliber  Weapons  Systems  Laboratory,  Dover,  NJ;  Missile 
Laboratory,  Huntsville,  AL;  and  US  Amy  Tank-Automotive  Command,  Warren,  MI.  Contractors  who  will  participate  in  this  pro¬ 
gram  have  not  yet  been  identified. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #  6. 36. 36. A  Titles  Coe  bet  Vehicle  Armor/Antlamor 

DOD  Mission  Are  si  F5S3  -  Engineering  Technology  (ATP)  Budget  Activity:  92  -  Advanced  Technology  Pevelopeent 

I.  (U)  PROGRAM  ACCOM PLISIHEHTS  ADD  FUTURE  PROCRAMS S 

1.  (II)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 

2.  (U)  FT  1982-PT  198 A  Progrsa:  This  is  a  new  prograa  start  In  FT  1983.  The  vehicle  amor  portion  of  the  prograa 
will  Initially  concentrate  on  developing.  In  full-scale  tests,  a  systee  known  as  reactive  amor.  Proceeding  at  a  eonewhat 
slower  pace  will  be  the  development  and  full-scale  testing  of  various  font  of  ceramic  amor.  The  antlamor  portion  of  the 
program  will  concentrate  on  (1)  demonstrating  an  Improved  103mm  kinetic  energy  round  that  will  provide  US  tanks  with  the 
ability  to  defeat  the  NST  threat,  (2)  evaluating.  Improving,  and  balllstlcally  testing  a  soft  launch  rocket-assisted  kinetic 
energy  penetrator,  (3)  optimising  the  design  and  conducting  testing  on  100-125mm  fly-over- a hoot -down  warhead,  and  (A)  desi¬ 
gning  and  Initial  testing  of  a  130mm  shaped  charge  warhead  capable  of  defeating  the  PST  threat. 

3.  (U)  Program  to  Completions  This  la  a  continuing  program. 


UNCLASSIFIED 


1-499 


UNCLASSIFIED 


FY  1983  It  DTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

* 

Project:  #  D221  Title:  Coahat  Vehicle  Survlval-Atmor 

Program  Element:  t  6. 36. 36. A  Title:  Combat  Vehicle  Armor/Anti-Armor 

DOD  Nlaaion  Areal  I  5Sj  -'Engineering  Technology  (ATP)  Budget  Activity:  I  i  -  Advanced  technology  Development 

A.  (U)  DETAILED  BACKOtOUND  AND  DESCRIPTION:  The  objective  of  this  project  le  to  develop  and  demonetrate  vehicle  armors 
that  will  provide  adequate  protection  for  combat  vehicles  against  Soviet  tank  guns  and  antitank  missiles  in  the  1988-1998 
timeframe.  The  armors  sre  also  to  be  lighter  weight  than  present-day  armors.  The  accomplishment  of  this  project  will 
result  in  more  mobile  and  more  survlvable  combat  vehicles — a  major  Army  objective. 

B.  (U)  RELATED  ACTIVITIES:  The  related  projects  at  the  research  (6.1)  level  are:  6. 11 .02A/AH42,  Rese.  rch  in  Materials 
and  Mechanics,  at  the  Army  Material  and  Mechanics  Fesearch  Center  (AMMRC)  and  6.11.02A/AH43,  Research  in  Ballistics,  at  the 
Ballistics  Research  laboratory  (BRL).  The  related  projects  at  the  exploratory  development  (6.2)  level  are:  6.21.05A/AH84, 
Materials,  (AM(RC);  6.26. 18A/AH80,  Ballistic  Technology  (BRL);  and  6.26.01A7AH91 ,  Tank  and  Automotive  Technology,  at  the 
Tank-Automotive  Command  (TACOM).  Finally  at  the  nonsystem  advanced  development  (6.3a)  level:  6.37.02A/D07I,  Materials 
Scale-Up/Structure  Demonstration  (AMMRC),  and  6.36.31A/D01A,  Combat  Vehicle  Hull  and  Turret  (TACOM).  There  is  no  unneces-  y 
eery  duplication  of  effort  within  the  Army  in  this  area.  Additionally,  a  close  relationship  is  maintained  with  other 
Services  and  government  agencies  in  order  to  prevent  duplication.  Information  is  also  exchanged  with  several  foreign  gover¬ 
nments  under  data  exchange  agreements  and  a  memorandum  of  understanding.  A  program  plan  has  been  prepared  by  TACOM  to 
assure  that  this  effort  is  fully  coordinated  and  frequently  reassessed  to  assure  that  suitable  progress  is  achieved  and  new 
discoveries  are  advanced  expeditiously.  A  steering  board  is  being  formed  to  further  assure  that  there  is  no  duplication  and 
that  useful  research  tasks  are  being  exploited . 

C.  (U)  WORK  PERFORMED  BY:  The  OS  Army  Tank-Automotive  Command,  Warren,  MI,  has  the  responsibility  for  management  and 
implementation  of  this  program.  Other  Army  ln-houae  organizations  who  provide  major  support  to  this  program  are  the  US  Army 
Materials  and  Mechanics  Research  Center,  Watertown,  MA,  and  the  Ballistic  Research  Laboratory,  Aberdeen  Proving  Ground,  MD. 
Contractors  who  will  participate  in  this  program  have  not  yet  been  identified. 

D.  (0)  PROGRAM  ACCOHPUSMEWTS  AMD  FUTURE  PROGRAMS: 

I.  (U)  FY  1981  and  Prior  Accomplishments:  Not  applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Project:  i  D221  Title:  Coabet  Vehicle  Survival-Armor 

Prograa  Element:  I  6. 36. 36. A  Title:  Combat  Vehicle  Armor/Anti-Armor 

DOD  Mission  Areal  1  553-Englneerlng  Technology  (ATP)  Budget  Activity:  ¥  2-A^vanced  Technology  Development 

2.  (U)  FY  1982-FY1984  Prograa:  This  la  a  new  program  start  in  FY  1983  which  will  develop  and  demonatrate  new  techno¬ 
logies  that  have  maximm  potential  for  exploitation  In  new  and  current  combat  vehldea.  Once  the  technologlea  are 
developed,  they  will  be  demonstrated  In  full-scale  testa.  Initially,  efforta  will  concentrate  on  a  system  known  as 
"reactive  armor,"  which  appears  to  have  the  greatest  potential.  This  technology  has  the  potential  to  provide  protection 
against  ballistic  threats  In  the  1988-1998  timeframe.  The  other  technology,  which  is  currently  less  mature.  Is  ceramic 
armor.  It  will  Initially  be  brought  on  at  a  somewhat  slower  rate.  It  la  envisioned  that  It  will  be  able  to  both  complement 
and  supplement  reactive  armor  without  unacceptable  weight  and  space  penalties. 

3.  (U)  Prograa  to  Completion:  This  Is  a  continuing  program  that  will  respond  to  Increased  ballistic  threata  with 
Increased  protec tlon/aurvlvablllty  techniques. 

A.  (U)  Major  Milestones:  Hot  applicable. 

5.  (U)  Resources  ($  In  thousands): 

Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

To  Completion 

Estimated 

Coat 

RDTE 

Funds  (current  requirements) 

0 

0 

4949 

5137 

Continuing 

Hot  Applicable 

Funds  (as  shown  In  FY  1982 
submission) 

H/A 

M/A 

H/A 

H/A 

Hot  Applicable 

Hot  Applicable 

UNCLASSIFIED 


1-501 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Project:  IP223  Title:  Combat  Vehicle  Antiarmor 

Prograa  Element :  #6. 36. 36. A  Title:  Combat  Vehicle  Armot/Antlarmor 

DOD  Miaaion  Area:  #SS3-Englneering  Technology  Budget  Activity:  #2  -  Advanced/ Technology  Development 

(ATP) 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  thle  prograa  la  to  develop  and  deoonatrate  the  capability  to 
defeat  threat  anaor  as  represented  by  the  Next  Soviet  Tank  (NST)  and  the  Puture  Soviet  Tank  (FST).  The  four  phaeea  of  the 
prograa  ere  ee  follows:  (1)  deoonatrate  in  two  yeare  an  iaproved  kinetic  energy  round  that  will  enable  the  Ml,  M60A1  and 
M60A3  tanka  to  defeat  the  NST,  (2)  deoonatrate  the  penetration  capability  of  aoft  launched,  rocket-aaalated ,  kinetic  energy 
penecratora  agalnat  the  frontal  anaor  of  the  PST,  (3)  deoonatrate  the  penetration  performance  of  a  top  attack  warhead  that 
la  aultable  for  1 00- 1 2 5oo  oiaallea  or  projectllea,  and  (A)  deoonatrate  a  large  HEAT  (ahaped  charge)  warhead  capable  of 
defeating  the  frontal  araor  of  the  FST. 

B.  (U)  RELATED  ACTIVITIES:  The  related  projecta  at  the  reaearch  (6.1)  level  are:  6. 11 .02A/AH42  "Reaearch  in  Materials 
and  Mechanics"  at  the  Army  Materials  and  Mechanics  Reaearch  Center  (AMMRC) ,  6. 1 1 .Q2A/AH43  "Research  in  Ballistics”  at  the 
Ballletlc  Research  Laboratory  ( BRL) ,  6.I1.02A/AH6 0  "Research  in  Large  Caliber  Applications"  at  the  Large  Caliber  Weapons 
System  Laboratory  (LCWSL) ,  and  6. 1 1 .02A/AH49  "Missile  and  High  Energy  laser  Research  at  the  Missile  Laboratory  (MICOM).  The 
related  projects  at  the  exploratory  development  (6.2)  level  are:  6. 21 .05A/ AH84  "Materials'  (AMMRC),  6. 26. 18A/AH80 
"Ballistic  Technology"  (BRL),  6. 26.03A/AH1B  "large  Caliber  and  Nuclear  Technology"  (LCWSL)  and  6. 23.03A/A214  "Missile 
Technology"  (MICGH).  Finally  the  related  projecta  at  the  nonsysteo  advanced  development  (6.3a)  level  are:  6. 31 .02A/D071 
"Materials  Scsle-Up/Structures  Demonstration"  (AMMRC)  and  6. 33. 13A/D087  "Missile/Rocket  Components"  (MICOM).  There  is  no 
unnecessary  duplication  of  effort  within  the  Army  regarding  this  area.  A  close  working  relationship  is  also  maintained  with 
other  services  and  government  agencies  in  order  to  prevent  duplication.  Additionally,  information  is  exchanged  with  several 
foreign  governments  under  data  exchange  agreements  and  The  Technical  Cooperation  Program  (TTCP).  A  program  plan  has  been 
prepared  by  BRL  to  assure  that  this  effect  is  fully  coordinated  and  frequently  reassessed  to  assure  suitable  progress  is 
achieved  end  new  discoveries  are  pursued . 

C.  (U)  WORK  PERFORMED  BY:  US  Army  Armament  Research  and  Development  Command  has  responsibility  for  management  and  imple¬ 
mentation  of  this  prograa.  Other  Army  in-house  organizations  who  will  provide  major  support  to  this  prograa  are  the 
Ballistics  Research  laboratory,  Aberdeen  proving  Ground,  MD;  US  Army  Materials  and  Mechanics  Reaearch  Center,  Watertown,  MA; 
Large  Caliber  Weapons  System  Laboratory,  Dover,  NJ ;  and  Missile  Laboratory,  Hunvsvllle,  AL.  Contractors  who  will  partici¬ 
pate  in  this  program  have  not  yet  been  identified . 


UNCLASSIFIED 


UNCLASSIFIED 


Project:  ID223  Title:  Coabat  Vehicle  Antlan«or 

Program  Element:  #6. 36. 36. A  Title:  Combat  Vehicle  Armor /Ant la rmor 

DOD  Hlaalon  Areal  #553- Engineering  Technology  Budget  Activity:  #2  -  Advanced/ Technology  Developaent 

jTfP) 

D.  (U)  PR  OCX  AH  ACCOMPLI  SWENTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahaenta :  Not  applicable. 

2.  (U)  FT  1982-FY  1984  Prograa:  This  is  a  new  program  start  in  FT  1983  that  will  demonstrate  and  improved  capability 
to  defeat  threat  amor  ,  through  the  exploitation  of  two  technologies — kinetic  energy  technology  and  shaped  charge  technology. 

The  kinetic  energy  aspect  will  concentrate  on  (1)  demouat-  orlng  an  Improved  105mm  amor  piercing  fin  atabllxed  discarding 
sabot  (APFSDS)  round  that  will  provide  US  tanks  the  ability  to  defeat  the  NST  threat,  and  (2)  evaluate.  Improve,  and  ballls- 
tlcally  test  a  soft  launch  rocket  assisted  kinetic  energy  penetrator  for  use  by  light  combat  vehicles  such  aa  envisioned  for 
use  with  the  Rapid  Deployment  Force.  The  shaped  charge  technology  exploitation  aspect  of  this  program  involves  (1)  optimiz¬ 
ing  the  design  and  conducting  both  static  and  rocket  track  testing  of  a  100-125am  top  attack  warhead,  and  (2)  designing  and 
conducting  Initial  rocket  sled  testing  of  an  advanced  technology  shaped  charge  warhead  capabl?  of  defeating  the  FST  threat. 

3.  (V)  Program  to  Completion:  This  la  a  continuing  prograa  which  will  respond  to  improvement  in  vehicle  armor  with 
Increased  penetration  capabilities  for  kinetic  energy  penetrators,  ahaped  charge  warheads  and  top  attack  projectiles. 

A.  (U)  Major  Milestones:  Not  applicable. 

5.  (U)  Resources  ($  In  thousands): 


Total 


FT  1981 

FT  1982 

FT  1983 

FT  198A 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDTE 

Funds  (current  requirements) 

0 

0 

5939 

6096 

Continuing 

Not  Applicable 

Funds  (as  shown  in  FT  1982 
submission) 

N/A 

N/A 

N/A 

N/A 

Not  Applicable 

Not  Applicable 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element :  #6.37 .10. A 

DOD  Mission  Areal  #551 


Title:  Night  Vision  Advanced  Development 
Electronics  A  Physical  Science  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Projet  t 
Number 

Title 

FY  1981 

Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1964 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

17896 

35617 

30224 

34816 

Continuing 

Not  Applicable 

DR  70 

Night  Vision  Advanced 
Development 

12313 

23722 

19057 

20305 

Continuing 

Not  Applicable 

DR  86 

Night  Vision  Airborne 

Systems 

710 

4642 

3278 

7599 

Continuing 

Not  Applicable 

DR87 

Night  Vision  Combat  Vehicles 

4873 

7253 

7889 

6912 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION  NEED: 

The  Army 

needs  an  Improved  capability  to  fight  at 

night  and  during 

periods  of 

limited  visibility.  The  pinpoint  accuracy 

and  massive 

firepower 

currently  available  are  valuel  ss  unless  targeti 

can  be  acquired,  Identified,  and  accurately  located.  The  objective  of  this  program  continues  to  be  to  appty  recent  advances 
In  technology  to  reduce  the  life  cycle  costs  and  Improve  the  performance  of  night  sights  to  provide  the  Army  with  the  neces¬ 
sary  Improved  night  and  limited  visibility  fighting  ability.  This  improved  performance  will  effectively  multiply  US  ground 
combat  power.  With  this  capability,  the  Army  will  be  able  to  successfully  counter  a  foe  who  plans  and  trains  to  continue 
operations  during  all  visibility  conditions.  The  night  vision  snd  electro-optics  systems  developed  are  used  by  the 
Individual  soldier,  missile  systems,  helicopters,  and  combat  vehicles.  While  the  current  coamon  module  Forward  Looking 
Infrared  (MOD  FL1R)  systems  can  and  do  provide  extremely  high  performance  for  surveillance,  target  acquisition,  and  fire 
control,  the  technology  places  a  severe  limitation  on  the  site  and  weight  below  which  nonportable  thermal  sights  may  not  be 
reduced.  Fielding  over  20,000  systems  with  less  size,  weight,  snd  cost  than  the  current  devices  will  allow  the  Army  to  meet 
and  counter  the  threat.  To  reduce  the  time  of  target  acquisition,  Identification,  and  engagement,  while  increasing  surviva¬ 
bility  and  the  accuracy  of  fire  control  for  both  aircraft  and  combat  vehicles,  will  require  development  and  Integration  of 
new  technology  thrusts  In  automation  (auto-cue,  auto-track,  etc.),  1R  focal  planes,  millimeter  wave  devices,  and  lasers.  A 
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critical  portion  of  this  technology  thrust  Is  the  Implementation  of  counter-countermeasures  to  all  methods  whereby  the  fire 
control  systems  can  be  rendered  Ineffective.  This  program  bridges  the  gap  between  the  efforts  of  Night  Vision  Investigation 
(PE  6.27 .09 .A)  and  Night  Vision  Devices  (PE  6. 47. 10. A). 

C.  (U)  BASIS  FOR  FT  1983  RDIE  REQUEST:  Development  within  thermal  technology  will  continue  to  concentrate  on  prototypes 
of  second-generation  nonportable  thermal  Imaging  systems  primarily  for  the  Individual  and  crew-served  weapons  and  for  man- 
portable  air  defense  systems  such  as  Stinger.  Advanced  far  infrared  technology  will  be  applied  to  driver's  viewer  end  com¬ 
mander's  viewer.  The  development  of  prototypes  of  C02  laser  rangefinders  and  millimeter  wave  radars  will  be  continued,  snd 
the  prototype  will  be  evaluated  for  combat  vehicles  applications.  Development  of  hardening  componentry  to  modify  Mercury 
Cadmium  Tellurlde  Common  Module  FLIR  Systems  to  harden  against  laser  threats  will  be  continued. 

D.  (U)  COMPARISON  WITH  FY  1982  BOTE  BEQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Coat 

ROTE 

Funds  (current  requirements) 

17696 

35617 

30224 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FY  1982 

submission) 

20537 

35715 

34908 

Continuing 

Not  Applicable 

The  decrease  in  FY  1981  ($2641)  was  due  to  program  realignment  and  transfer  to  higher  priority  projects.  The  decrease  In  FY 
1982  ($98)  reflects  reprograming  to  fund  higher  priority  projects.  The  decrease  In  FY  1983  ($4684)  was  due  to  program 
realignment  and  reprograming  to  fund  higher  priority  projects. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Far  Infrared  capability  represents  a  first  order  Improvement  over  Image 
Intensification  technologies  in  that  systems  made  using  Infrared  are  light-level  Independent,  exhibit  dust,  smoke,  and  fog 
penetration,  and  allow  for  rapid  acquisition  of  targets.  The  Night  Vision  A  Electro-Optics  Laboratory  development  of  Army 
Forward-Looking  Infrared  (FL1R)  Common  Modules  has  made  this  technology  affordable  for  the  Army;  systems  for  antiarmor  and 
tank  applications  are  now  In  production.  Packaging  and  integration  efforts  must  still  be  undertaken  to  permit  Infrared 
capability  to  be  Incorporated  into  combat  vehicle  driving  devices.  The  application  of  Infrared  technology  to  devices  for 
the  Individual  soldier  Is  not  possible  with  the  current  technology.  Devices  of  sufficient  compactness  and  lightness  are 
possible  only  through  the  use  of  thermoelectrlcally  cooled  3-  to  3-micron  second-generation  FL1R  technology,  now  In 
development  In  the  technology  base.  These  devices,  thermal  weapons  sights.  Include  the  Infrared  Rifle  Sight,  the  Long-Range 
Weapon  Sight  for  crew-served  applications,  and  a  surveillance  capability  for  the  Infantry  commander.  In  addition,  the  use 
of  this  technology  will  be  Investigated  as  an  Independent  sight  for  the  combat  vehicle  commander.  The  commander  la  curren¬ 
tly  constrained  to  share  a  sight  with  the  gunner,  thus  eliminating  the  possibility  of  employing  the  hunter-killer  tactical 
concept.  Under  extremely  adverse  weather  conditions,  wherever  FLlR's  are  ineffective.  It  may  be  possible  to  secure  tactical 
superiority  through  the  use  of  millimeter  wave  radar.  A  prototype  device  has  been  tested  and  has  demonstrated  the  utility 
of  this  approach.  At  the  present  time,  laser  rangefinders  are  adversely  affected  by  adverse  atmospheric  conditions  that  are 
Invisible  to  Infrared  sights.  A  C02  laser  rangefinder  will  solve  this  problem.  Such  a  device  will  be  Integrated  with  a 
tank  thermal  sight  during  this  period. 

G.  (U)  RELATED  ACTIVITIES:  The  Army's  Night  Vision  Laboratory  has  been  assigned  th>?  responsibility  for  coordination  of 
all  night  vision  technology-based  programs  within  the  three  Services  to  avoid  duplication  and  to  Insure  that  maximum  use  Is 
made  of  resources  and  capabilities  within  the  Department  of  Defense  (DOD)  community.  Additionally,  active  International 
technical  Interchange  Is  maintained  with  North  Atlantic  Treaty  Organizations  (NATO)  through  Panel  VI  (Combat  Intelligence) 
of  the  NATO  Army  Armaments  Group  (NAAG).  The  Federal  Republic  of  Germany  Memorandiaa  of  Understanding  (MOU)  for  the  sale  and 
coproduction  of  the  DOD  Standardized  Common  Modules  Is  being  executed. ,  Germany's  plan  to  use  Common  Modules  on  their 
IE0PARD  1  &  11,  HARDER,  and  LUCKS  vehicles  Is  a  significant  step  forward  In  NATO  standardization  for  Thermal  Imaging 
Systems.  Negotiations  are  In  progress  within  NATO  on  another  Memorandum  of  Understanding  (MOU)  with  Germany  and  the 
Netherlands  for  sale  and  coproduction  of  common  modules.  Development  of  an  all-weather  capability  for  the  Army  Remotely 
Piloted  Vehicle  Is  funded  under  program  element  6 .37.25.A,DK61  Remotely  Piloted  Vehicles. 

H.  (U)  WORE  PERFORMED  BT:  Work  is  performed  by  the  United  States  Army  Night  Vision  and  Electro-Optica  Laboratory,  Fort 
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Belvolr,  VA,  with  contractor  assistance.  Representative  contractors  Include:  International  Telephone  and  Telegraph 
Corporation,  Fort  Uayne,  IN;  Varlan  Associates,  Palo  Alto,  CA;  Texas  Instruments,  Inc.,  Dallas,  TX;  Aeronutronlcs  Ford 
Corporation,  Newport  Beach,  CA;  Hughes  Aircraft,  Culver  City,  CA;  Honeywell,  Lexington,  MA;  Martin  Marietta,  Orlando,  FL; 
and  Rockwell  International,  Anaheim,  CA. 

1.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Tubes  for  low-cost  Night  Vision  Aids  were  developed  and  tested,  and  con¬ 
tracts  awarded  for  fabrication  of  the  alda  (goggles)  using  these  tubes.  Improvements  to  the  first  generation  of  Infrared 
Common  Modules  have  been  completed.  These  Improvements  provide  increased  durability  and  maintainability.  The 
battery-powered  cooler  for  the  Night  Observation  Device,  Long  Range  (NODLR)  was  developed.  A  nrodymliai  laser  rejection  fil¬ 
ter  for  Image  lntenslflers  was  developed.  Advanced  development  of  third-generation  Pilot's  Might  Vision  Goggles  (ANV1S)  was 
completed.  A  FLlR-augmented  Cobra  TOW  Sight  (FACTS)  was  developed,  tested,  and  transferred  to  AVRADCOH.  Advanced 
development  of  the  low-cost  night  vision  aids  was  completed. 

2.  (U)  FT  1962 -FT  1984  Program:  Advanced  Development  of  the  thermoelectrically  cooled  Thermal  Weapon  Sight  will  con¬ 
tinue  with  primary  emphasis  on  the  Intermediate  range  for  crew-served  weapons.  Advanced  Development  of  the  Independent 
Commander's  viewer  will  be  continued  to  completion  and  transitioned  to  Program  Manager  (PM)  Ml.  Advanced  Development  of  the 
Thermal  Driver's  Viewer  for  application  of  combat  vehicles  will  be  completed,  and  DT/OT  will  be  conducted  for  validation 
prior  to  entering  Engineering  Development.  Advanced  Development  will  be  completed  on  the  CO,  Laser  rangefinder,  and  It  will 
transition  to  the  PM  for  product  improvement  of  the  MR  11  XM1.  Develop  an  Autocuer/ tracker  for  Integration  with  Ml  subsys¬ 
tems.  Initiate  Advanced  Development  of  an  elevated  sensor  platform  for  use  by  artillery  battalion  observation  post.  Start 
development  of  a  prototype  Advanced  Aviation  Sensor  (forward  looking  Infrared  (FL1R)  sensor  and  Image  processing).  Conduct 
Advanced  Development  of  a  Passive  Vide  Area  Alerting  System  (IR  Search  Set)  and  start  development  of  a  hlgh-resolutlon 
ground-to-air  FL1R  system.  Continue  development  of  automated  sensors  such  as  the  Prototype  Automatic  Target  Screener  and 
the  Automatic  Target  Cuer.  Millimeter  wave  radar  for  combat  vehicles  will  undergo  various  evaluations  prior  to  the 
development  of  a  tank  all-weather  system.  Advanced  Development  will  be  Initiated  on  automation  modules  for  add-on  to 
existing  FL1R  systems.  Detector  fabrication  using  the  liquid  phase  epitaxy  (LPE)  process  will  continue  with  emphasis  on 
second-generation  focal  planes.  Development  of  Helmet-mounted  Display  and  image  processing  subsystems  will  be  continued. 
Development  of  stabilization  techniques  for  second  generation  FL1R  sensors  and  of  a  technology  demonstrator  for  light 
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vehicle/ airborne  applications  will  be  Initiated.  Initiate  the  development  of  hardening  componentry  which  incorporates 
current  technology  improvements  In  a  fora  that  permits  the  modification  of  Mercury  Cadmium  Telluride  Common  Module  FL1R 
Systems  to  harden  against  laser  threats. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Project:  IDK7Q  Title:  Night  Vlelon  Advanced  Development 

Frograa  Element:  <6.37. 10. A  Title:  Night  Vision  Advanced  Development 

DOD  Mleslon  Area'  foil  -  Electronlce  end  Physical  Bud ge t  Activity:  It  -  Advanced  technology  Development 

Sctgne<<  ~ 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  An?  has  the  need  for  a  coat-effective  ability  to  fight  during  period*  of 
darkness  and  limited  visibility  with  a  relative  combat  capability  that  equala  that  during  daylight.  This  project  applies 
neu  techniques,  components,  and  devices  to  produce  significant  coat  reductions  and  perfonsnce  Improvements  for  night  vision 
devices  to  meet  that  need.  The  combat  capability  Is  required  to  counter  the  threat  of  a  foe  that  plans  to  continue  combat 
operations  during  periods  of  darkness  and  limited  visibility.  The  objective  of  this  project  Is  the  advanced  development  of 
night  vision  components  and  devices  tdilch  have  applications  Independent  of  specific  weapons  systems  or  vehicles.  This  la 
the  base  project  for  the  program  element  and  Includes  infrared,  laser.  Image  Intensification  and  Mi  wave  technologies. 

B.  (U)  RELATED  ACTIVITIES:  Related  Projects  ere  Program  Element  6. 37. 10. A,  Project  DK86,  Night  Vision  Airborne  Systems, 
and  Program  Element  6.37. 10. A,  Project  DK87,  Night  Vision  Combat  Vehicles.  These  latter  projects  were  established  to 
increase  management  visibility  of  specific  applications.  The  Army's  Night  Vision  and  Electro-Optics  Laboratory  has  been 
assigned  the  responsibility  to  coordinate  all  night  vision  technology-based  programs  within  the  three  services  to  Insure 
maximum  use  Is  made  of  resources  and  capabilities  within  the  Department  of  Defense  (DOD).  Active  International  technical 
Interchange  Is  maintained  within  the  North  Atlantic  Treaty  Organisation  (NATO)  Army  Armaments  Croup.  Configuration  control 
Is  maintained  for  common  modules  produced  for  United  States  systems  as  well  aa  those  produced  under  the  Memorandum  of 
Understanding  tilth  the  Federal  Republic  of  Germany. 

C.  (U)  WORK  PERFORMED  BY:  Work  Is  performed  by  the  United  States  Army  Night  Vision  and  Electro-Optica  Laboratory,  Fort 
Belvolr ,  VA,  with  contractor  assistance.  Representative  contractors  Include:  International  Telephone  and  Telegraph 
Corporation,  Fort  Wayne,  IN;  Varlan  Associates,  Palo  Alto,  CA;  Texas  Instruments,  Dallas,  TX;  Hughes  Aircraft,  Culver  City, 
CA;  Martin  Marietta,  Orlando,  FL;  and  Honeywell,  lexlngton,  MA. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AW)  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  First  Generation  Infrared  Common  Modules  have  been  standardised  within  the 
three  Services  and  are  in  production  for  such  Items  as  the  AN/TA8-4,  TOW  Night  Sight,  and  AN/VSG-2,  Tank  Thermal  Sight,  and 
the  Gunner's  Primary  Sight  (GPS)  for  the  XM1.  A  forward  looking  Infrared  (FLIR)-Auguaented  COBRA  TOW  Sight  (FACTS)  was 
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developed,  tested,  and  transitioned  to  the  COBRA  PM  for  engineering  development.  High  sensitivity  thlrd-generstlon  Image 
Intensification  Tubes  have  been  fabricated  and  given  limited  field  testing.  Advanced  development  of  an  Av  ator's  Night 
Vision  Imaging  System  (ANVIS)  was  completed  and  transitioned  Into  engineering  development.  The  performance  qualification  of 
first-generation  Infrared  common  module  competitive  Infrared  common  modules  was  Initiated.  A  neodymium  base  rejection  fil¬ 
ter  for  Image  lntenslflers  waa  demonstrated.  A  battery-powered  closed  cycle  cooler  for  manportable  thermal  sight  was 
developed  to  replace  the  current  compressed-gas-powered  cooler,  and  a  thermoelectric  cooler  for  lightweight  sights  has  been 
Initiated.  Conducted  field  testing  of  the  Surveillance  and  Target  Acquisition  Radar  for  Tank  Location  and  Engagement 
( START l£)  prototypes,  which  were  completed  under  a  6.2  effort  (PE  6.27.09).  Advanced  development  was  begun  on  the 
second-generation  3-5  micron  thermoelectrlcally  cooled  systems  to  provide  thermal  Imaging  systems  for  the  Individual  soldier 
and  lightweight  weapon  applications.  Initiated  the  fabrication  of  common  module  detectors  from  a  new  process  called  liquid 
phase  epitaxy  to  increase  yield  and  decrease  cost  of  this  component.  Development  will  continue  on  second-generation  fecal 
planes,  their  hardening  and  aystem  analysis  for  advanced  systems. 

2.  (U)  FY  1982-FY  1984  Program:  The  Advanced  Development  of  the  Thermal  Weapon  Sight  (TWS)  will  progress  through 

design  reviews,  Developmental  and  Operational  Testing  (DT/Ot)  I,  and  Validation  In-Process  Review.  The  TWS  will  then  tran¬ 
sition  to  Engineering  Development  (ED).  Initiate  Advanced  Development  of  a  Passive  Wide  Area  Alerting  System  (IR  Search 
Set)  that  will  passively  acquire/track  enemy  aircraft  to  cue  air  defense  weapon  systems.  Start  Advanced  Development  of  a 
hlgh-resolutlon  ground-to-air  FLIR  system  with  Image  processing  to  assist  an  Identification  Friend  or  Foe  (IFF)  function. 
Continue  development  of  automated  sensors  by  upgrading  the  Prototype  Automatic  Target  Screener  (PATS)  for  operational  test- 
lng-on  the  Advanced  Attack  Helicopter,  and  field  testing  and  evaluating  the  Automatic  Target  Cuer  (ATC).  Target  acquisi¬ 
tion,  tracking,  and  countermeasures/counter-countermeasurea  evaluations  will  be  completed  on  the  STARTLE  prototypes. 

Advanced  Development  will  be  Initiated  on  automation  modules  for  add-on  to  existing  forward-looking  Infrared  (FLIR)  systems. 
Detectors  fabricated  from  liquid  phase  epitaxy  (LPE)  process  will  be  evaluated  for  production  transition  decision.  Detector 
fabrication  will  continue  with  emphasis  on  second-generation  focal  planes.  Second-generation  focal  planes  will  be  Inte¬ 
grated  into  existing  first-generation  systems.  Helmet-mounted  display  will  be  fabricated  for  application  to  aircraft  and 
combat  vehicles  and  tested  prior  to  Integration  into  advanced  Bystems.  Advanced  Development  of  Image  processing  subsystems 
for  use  with  FLIR  systems  will  be  continued  In  the  form  of  a  Digital  Scan  Converter  and  an  Automatic  Target  Recognizer. 

Start  development  of  stabilization  techniques  for  second-generation  FLIR  sensors  to  reduce  platform  error.  Start 
development  of  a  technology  demonstrator  utilizing  staring  focal  planes  in  stabilized  systems  for  light  vehlcle/alrborne 
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Sciences  (ATD) 


Title:  Might  Vision  Advanced  Development 
Title:  Might  Vision  Advanced  Development 

Bud ge t  Activity:  12  -  Advanced  Technology  Development 


applications.  Initiate  the  development  of  hardening  coaiponentry  which  Incorporate*  current  technology  laproveaenta  In  a 
fora  that  peralts  the  aodlflcatlon  of  Mercury  Cadalua  Tellurlde  Coaaon  Module  FLIK  eyateas  to  harden  against  laser  threats. 

3.  (U)  Prograa  to  Coapletlon:  This  la  a  continuing  prograa. 

4.  (U)  Major  Milestones:  Not  Applicable. 

5.  (U)  Resources  ($  In  thousands): 


FT  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estlaated 

Actual 

Estlaate 

Estlaate 

Estlaate 

to  Coapletlon 

Coat 

ROTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

12313 

23722 

19057 

20305 

Continuing 

Not  Applicable 

submission) 

13074 

23788 

20834 

0 

Continuing 

Not  Applicable 

The  decrease  In  FT  1981  and  FT  1982  was  due  to  reprograalc^  to  fund  higher  priority  projects.  The  decrease  In  FT  1983 
($1777)  waa  due  to  prograa  reallgtaient  and  reprograalng  to  fund  higher  priority  project*. 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Project:  FDK87  Title;  Night  Vision  Combat  Vehlclee 

Program  Element:  #6. 37. 10. A  Title:  Night  Vision  Advenced  Development 

DOD  Mission  Are*”  1551  -  Electronic*  A  Physical  Budget  Activity:  #2  -  Advanced  Technology  Development 

Science  - -  -  -  - 

A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Army  has  a  need  for  a  cost-effective  means  to  fight  during  periods  of 
darkness  and  limited  visibility  with  a  relative  combat  capability  that  equals  that  during  daylight.  Far  Infrared  capability 
represents  a  first  order  Improvement  over  Image  Intensification  technologies  in  that  systems  using  Infrared  are  light-level 
Independent,  exhibit  dust,  smoke,  and  fog  penetration,  and  allow  for  rapid  acquisition  of  target.  This  project  encompasses 
efforts  In  the  areas  of  Forward-looking  Infrared  (FL1R)  common  modules,  millimeter  wave  radar,  and  laser  rangefinding.  The 
use  of  FL1R  technology  will  be  Investigated  aa  an  Independent  Bight  for  the  combat  vehicle  commander.  The  commander  la  cur¬ 
rently  constrained  to  share  a  sight  with  the  gunner,  thus  eliminating  the  possibility  of  employing  the  hunter-killer  tacti¬ 
cal  conqept.  Under  extremely  adverse  weather  conditions,  wherever  FLIR's  are  Ineffective,  It  may  be  possible  to  secure  tac¬ 
tical  superiority  through  the  use  of  millimeter  wave  radar.  A  prototype  device  Is  being  configured  for  testing  to  determine 
the  utility  of  this  approach.  At  the  present  time,  laser  rangefinders  are  adversely  affected  by  stomspherlc  conditions  that 
are  Invisible  to  Infrared  sights.  A  C02  laser  rangefinder  will  solve  this  problem.  Such  a  device  will  be  integrated  with  a 
tank  thermal  sight  during  this  period. 

B.  (U)  RELATED  ACTIVITIES:  Related  projects  are  Program  Element  6.37. 10A  Project  DK86,  Night  Vision  Airborne  Systems,  and 
Project  DK70,  Night  Vision  Advanced  Development.  While  DK70  concentrates  on  development  of  night  vision  components  and 
devices  which  have  applications  Independent  of  specific  weapons  systems  or  vehicles,  DK86  gives  management  visibility  to 
night  vision  applications  to  airborne  systems.  The  Army's  Night  Vision  and  Electro-Optics  Laboratory  has  been  assigned  the 
responsibility  to  coordinate  all  night  vision  technology-based  programs  within  the  three  services  to  Insure  maximum  use  is 
made  of  resources  and  capabilities  within  the  Department  of  Defense  (DOD).  Active  International  technical  Interchange  Is 
maintained  within  North  Atlantic  Treaty  Organization  (NATO)  Army  Armaments  Croup.  Configuration  control  Is  maintained  for 
common  modulea  produced  for  United  States  Systems  as  well  as  those  produced  under  the  Memorandum  of  Understanding  with  the 
Federal  Republic  of  Germany. 

C.  (U)  WORK  PERFORMED  BY:  Work  Is  performed  by  the  United  States  Army  Night  Vision  and  Electro-Optica  Laboratory,  Fort 
Belvolr,  VA,  with  contractor  assistance.  Representative  contractors  Include:  Martin  Marietta  Aerospace,  Orlando,  FL; 

Hughes  Aircraft,  Culver  City,  CA;  Magnavox,  Mahwah,  NJ,  Texas  Instruments,  Dallas,  TX;  Honeywell,  Lexington,  MA;  and 
Rockwell  International,  Anaheim,  CA. 
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Project:  IDK87  Title:  Night  Vision  Combat  Vehicles 

Program  Element:  I6.37.10.A  Title:  Night  Vision  Advanced  Development 

DOD  Mission  Ares'!  f5$l  -  Electronics  A  Phyglcsl  Budget  Activity:  ^2  -  Advanced  Technology  Development 

Science  (ATP)  ~ 

D.  (U )  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  Advanced  Development  of  the  Thermal  Driver's  Vlever  was  lnltlsted  In  FY80. 
Advanced  Development  of  the  C02  laser  rangefinder  was  started  In  FT80.  Development  of  a  prototype  system  for  the  tank  com¬ 
mander  was  Initiated.  Prototype  development  of  millimeter  wave  radar  systems  demonstrated  Integration  with  tank  Forward 
Looking  Infrared  Sights.  Advanced  Development  of  the  C02  laser  rangefinder  for  combat  vehicles  continued.  Initiated 
development  of  a  combat  vehicle  self  protect  system. 

2.  (U)  FT  1982-FY  1964  Program:  Millimeter  wave  radar  for  combat  vehicles  will  be  evaluated  and  a  determination  made 
as  to  how  to  proceed  with  a  tank  all-weather  system.  Advanced  Development  for  the  Thermal  Driver's  Viewer  will  be  comple¬ 
ted.  Advanced  Development  of  the  C02  laser  rangefinder  will  be  completed  and  transitioned  to  Program  Manager  Ml.  Initiate 
Design/Development  of  Autocuer/Tracker  for  Ml  subsystems.  Advanced  Development  of  the  Independent  (Tank)  Commander's  Viewer 
will  be  continued  to  completion  and  transitioned  to  Prograa  Manager  Ml.  Initiate  Integration  of  Autocuer/Tracker  for  Ml 
subsystems.  Initiate  Advanced  Development  of  an  elevated  sensor  platform  (TV,  laser,  radio  direction  finder)  for  use  by 
artillery  battalion  observation  post.  Development  of  the  Combat  Vehicle  Self-Protect  System  will  be  continued  st  the 
Electronic  Warfare  Laboratory  and  will  be  funded  under  Program  6.37.62  DK16  starting  In  FT  1983. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

*.  (U)  Major  Milestones:  Not  Applicable. 
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Project:  #DK87 

Program  Element:  #6.37 .10. A 

DOD  Mission  Areal  ?33T  -  Electronics  A  phyalcal 
Science  (ATP) 


Title:  Eight  Vlalon  Combat  Vehicles 

Title:  Night  Vision  Advanced  Development 

Budget  Activity:  TT  -  Advanced  Technology  Development 


5.  (U)  Resources  ($  In  thousands): 


Total 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

ITE 

Funds 

(current  requirements) 

4873 

7253 

7889 

6912 

Continuing 

Not  Applicable 

Funds 

(as  shown  in  FT  1982 

_ \ 

4256 

7273 

7662 

0 

Continuing 

Not  Applicable 

submission) 


The  increase  In  FT  1981  ($617)  was  for  a  Combat  Vehicle  Self-Protect  System  with  the  work  to  be  done  at  t  e  Electronic 
Warfare  Laboratory.  The  decrease  In  FT  1982  was  due  to  reprograming  to  fund  higher  priority  projects.  Tt  >  Increase  in  FT 
1983  ($227)  waa  for  the  Elevated  Sensor  Platform. 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Program  Element:  #6. 37. 25. A  Title.*  Remotely  Piloted  Vehicle  (RPV'aj/Dronea 

DOD  Mission  Areal  1551  -  Electronic  A  Physical  Science  (ATP)  Budget  Activity:  ft  -  Advanced  Tech  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 
QUANTITIES 

FY  1981 
Actual 
5125 

FY  1982 
Estimate 
4508 

FY  1983 
Estimate 
4166 

FY  1984 
Estimate 
6600 

Additional 
to  Completion 
Continuing 

Total 

Estimated 

Cost 

Not  Applicable 

DK61 

Remotely  Piloted  Vehicles/ 
Drones 

5125 

4508 

4166 

6600 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED:  This  program  provides  an  Advanced  Development  base  for  Improvements 
to  the  Remotely  Piloted  Vehicle  (RPV)  System  being  developed  under  Program  Element  (PE)  6. 47. 30. A  and  for  the  development  and 
demonstration  of  additional  RPV  mlsalon  capabilities.  RPV' a  are  required  to  extend  the  eyes  of  the  Brigade  and  Division  com¬ 
manders  to  the  range  of  their  artillery.  Increase  the  effectiveness  of  their  direct  support  firepower,  and  provide  laser 
designation  for  laser-guided  weapons.  Sophisticated  enemy  air  defense  systems  preclude  the  use  of  manned  aircraft  performing 
such  penetration  missions.  Projected  Improvements  to  the  RPV  system  include  night/adverse  weather  sensors  utlllrlng  Forward 
Looking  Infrared  (FLIR)  and  millimeter  radar  technology.  Improved  command  control  techniques  such  as  multiple  air  vehicle 
control  from  a  single  ground  station  and  extended  range  of  operation,  survivability  simulations  and  studies,  eye-safe  laser 
and  air  traffic  control/identification  friend  or  foe.  Additional  penetration  missions  identified  In  the  ROC  for  the  Remotely 
Piloted  Vehicle  Include  electronic  warfare,  meteorological  sensor,  communication  relay  platform,  radlac  survey,  and  decoy 
operations. 


C.  (U)  BASIS  FOR  PY  1983  RDTE  REQUEST:  RPV  sensor  developments  will  continue  with  heavy  emphasis  on  development  and  demon¬ 
stration  of  a  night/adverse  weather  sensor  capability  for  mlni-RPV  applications.  The  survivability  enhancement  program  will 
address  survivability  for  multicontrol  and  extended  range  missions.  The  United  Kingdom  (UK)  Remotely  Piloted  Vehicle  Study 
will  continue  as  an  effort  to  take  advantage  of  mutual  exchange  of  data  In  propulsion,  command  and  control,  sensor  snd  survi¬ 
vability  techniques  through  the  US/UK  Memorandum  of  Understanding.  Rationalisation,  Standardisation,  and  Interoperability 
(RSI)  Interface  with  other  countries,  particularly  Germany,  Is  planned.  Development  of  Multiple  Agulla  Control  System  (MACS) 
for  multiple  control  and  extended  range  will  continue.  Continued  flight  testing  of  equipment  resulting  from  RPV  supporting 
technology  programs  will  be  conducted  in  manned  aircraft  in  order  to  reduce  technological  and  schedule  risks  In  ongoing  RPV 
programs. 
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Program  Element:  #6. 37. 25. A  Title:  Remotely  Piloted  Vehicle  (RPV 1 s) /Drones 

DOD  Mission  Area:  1551  -  Electronic  A  Physical  Science  (ATP)  Budget  Activity:  #2  -  Advanced  Tech  Development 

F-  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objective  of  the  Army  RPV  program  Is  to  field  a  series  of  lightweight, 
small-sized  RPV's  that  operate  In  a  tactical  environment  to  accomplish  a  broad  range  of  mission  capabilities.  Initial 
efforts  are  oriented  on  the  early  fielding  of  an  RPV  with  daylight  television  and  laser  designator/rangefinder  to  meet  the 
need  for  target  acquisition,  adjustment  of  artillery  fire,  laser  target  designation  and  reconnaissance  beyond  the  Forward 
Line  of  Troops  area  (PLOT)  and  past  the  range  of  ground  observers.  Follow-on  efforts  are  oriented  at  providing  this  system 
with  improved  night/adverse  weather  sensors  and  Improved  command  and  control  capabilities  that  permit  multiple  air  vehicle 
operations  from  a  single  ground  control  station  as  well  as  operations  at  greater  ranges.  In  a  parallel  effort,  the 
development  of  other  mission  capabilities  for  mlnl-RPV's  is  being  pursued  to  provide  a  broad  range  of  capabilities  for  use 
beyond  the  FLOT.  This  program  provides  an  advanced  Development  base  for  Improvements  to  the  RPV.  Commonality  of  components 
within  the  Army  programs  and  with  other  service  programs  is  being  pursued.  The  major  activities  to  date  have  been  the  Aqulla 
System  Technology  Demonstrator  Program,  which  completed  testing  In  FY78,  and  its  associated  supporting  technology  programs. 
The  Aqulla  Program  transitioned  to  Full-Scale  Development  (FSD)  In  1979. 

G.  (U)  RELATED  ACTIVITIES:  Within  the  Army,  Exploratory  Development  of  RPV  technology  is  conducted  under  Program  Element 
(PE)  6.27.}2.A,  RPV  Supporting  Technology.  Full-scale  development  (FSD)  of  the  first-generation  RPV  Is  conducted  under  PE 
6. 47. 30. A,  Remotely  Piloted  Vehicles.  This  program  element  (6. 37. 25. A)  provides  an  Advanced  Development  base  for  transi¬ 
tioning  Supporting  Technology  progrsms  into  Engineering  Development.  Air  Force  RPV  programs  consisting  of  PE  6. 37. 39. F, 
Advanced  RPV’s,  and  PE  6. 47. 46. F,  Expendable  Drones,  sre  being  monitored  to  preclude  duplication  of  effort  and  provide  com¬ 
monality  of  design  where  possible.  The  Army,  Air  Force,  and  the  Navy  RPV  Program  Managers  and  Marine  Corps  liaison  officer 
meet  to  preclude  duplication  of  efforts  between  the  services.  Interoperability  is  being  pursued  through  a  Memorandum  of 
Understanding  with  the  United  Kingdom  (UK).  There  Is  no  duplication  of  effort  In  mlnl-RPV’s  within  the  Services. 

H.  (U)  WORK  PERFORMED  BY:  US  Army  Aviation  Research  and  Development  Command,  St  Louis,  MO;  Combat  Surveillance  &  Target 
Acquisition  Laboratory,  US  Army  Electronics  Research  and  Development  Command,  Fort  Homouth,  NJ;  Research  and  Technology 
Laboratories,  Aero  Mechanics  Lab,  Moffett  Field,  CA;  Applied  Technology  Lab,  Fort  Euatls,  VA;  and  the  US  Army  Night  Vision 
and  Electro-Optics  Laboratory,  Fort  Belvolr,  VA.  Contractors  actively  participating  In  the  RPV  development  are  Lockheed 
Niaailea  and  Space  Company,  Inc.,  Sunnyvale,  CA;  Honeywell,  Lexington,  MA;  Harris  Corporstlon,  Melbourne,  FL;  and  Norden 
Systems,  Norwalk,  CT. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAHS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  In  FY  1973  snd  FT  1974,  the  Remotely  Piloted  Aerial  Observer/Designator 

System  (RPAODS)  program  yielded  parametric  dats  in  such  areas  as  detectability,  survivability,  target  search  and  acquisition, 
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Program  Element :  *6. 37. 25. A 

DOD  Hlaaion  Areal  1551  -  Electronic  A  Physical  Science  (ATP) 


Title:  Remotely  Piloted  Vehicle  (RPV* a) /Drones 
Budget  Activity:  12  -  Advanced  Tech  Development 


and  target  tracking.  In  PY76,  a  demonatratlon  vaa  conducted  ualng  the  Aeronutronlca  Ford  (formerly  Phllco  Ford)  PRAIRIE  II 
RPV  to  laaer  dealgnate  a  tank  target  for  a  laaer-aeeklng  Cannon-Launched  Guided  Projectile  (COPPERHEAD).  A  direct  hit  was 
acored.  Baaed  on  general  requirements  derived  from  the  Remotely  Piloted  Aerial  Obaerver/Dealgnator  Syatem  (RPAODS)  program, 
the  Aqulla  Syatem  Technology  Demonatratlon  Program  was  eatabliahed  In  FT75.  Contractor  flight  teatlng  of  Aqulla  was  Initia¬ 
ted  in  mld-FY  1976.  Aqulla  flew  218  fllghta  and  aucceaafully  demonstrated  automatic  launch,  flight,  and  navigation;  semiau¬ 
tomatic  net  recovery  In  an  unimproved  alte;  target  detection,  recognition,  and  laaer  rangeflndlng/dealgnatlon;  artillery 
adjustment  and  handoff  of  control  from  one  Ground  Control  Station  to  another.  A  second  RPV  laaer  designation  for  the 
COPPERHEAD  preclslon-gulded  munition  was  aucceaafully  performed  In  FY78.  Formal  user  teatlng  was  conducted  In  almulated 
field  conditions.  Uaer  and  developer  testing  was  concluded  in  FY7f,  Information  acquired  from  thla  program  waa  used  In  the 
development  of  the  syatem  Required  Operational  Capability.  The  RPV  waa  approved  to  enter  Full-Scale  Development  (PSD)  by 
Headcuarters,  Department  of  the  Army  (HQDA)  in  late  FT78  and  haa  been  transitioned  to  Program  Element  (PE)  6. 47. 30. A, 

Remotely  Piloted  Vehicles.  An  antijam  data  link  program  waa  Initiated  In  FY76  to  provide  an  improved  command  and  control 
capability.  The  resulting  hardware  consisted  of  two  airborne  data  terminals  Integrated  in  Aqulla  RPV 'a  and  one  ground  sta¬ 
tion.  Flight  testing  waa  successfully  concluded  in  FY78.  The  resulting  system  provided  the  baseline  for  the  data  link  that 
la  being  developed  for  use  on  the  FSD  RPV  under  PE  6. 47. 30. A.  Survivablllty/vulnerablllty  studies,  teatlng  and  simulations 
were  conducted  In  FY78.  These  included  live  firing  ballistic  weapon  teste  as  well  as  Infrared  (IR)  and  radar  tracking  tests 
and  simulations.  Work  Is  continuing  in  this  area.  Additional  efforts  included  night  sensor  Forward  Looking  Infrared  (FLIR) 
tests  on  manned  aircraft;  flight  teatlng  of  tunable  and  barrage  jammers;  parachute  recovery  tests  and  engine  and  propeller 
teat  and  evaluation.  Contracts  were  issued  for  two  FLIR  sensors  of  Mlnl-RPV  size  and  weight.  One  contract  has  subsequently 
been  cancelled;  however,  laboratory  testing  of  a  serial  scan  FLIR  Is  nearing  completion,  and  extended  flight  testing  Is 
scheduled  during  PY82.  Survivability  Initiatives  Include  IR  trscklng  susceptibility  tests  using  an  Instrumented  STINGER 
seeker  head  and  atr-to-alr  detection  tests.  The  United  Kingdom  (UK)  vertical  take-off  and  landing  RPV  orogram  was  monitored 
up  to  Its  cancellation.  Monitoring  of  the  subsequent  RPV  study  effort  continued  under  the  purview  of  the  US/UK  Memorandum  of 
Understanding  (MOU)  on  2PV  Interoperability. 


2.  (U)  FT  1982-FY  1984  Planned  Program:  During  IQ  FT  1982,  the  FLIR  Mission  Payload  System  (FMPS)  contractor  will 

deliver  a  flightworthy  FLIR  MPS  system  to  the  government  for  test  and  evaluation  In  a  manned  aircraft.  FMPS  performance  will 
be  evaluated  both  day  and  night  under  simulated  tactical  conditions.  FMPS  Imagery  of  operational  tank  and  truck  targets  will 
be  assessed  under  ambient  environmental  conditions.  After  successful  completion  of  these  FLIR  imagery  tests,  competitive 
efforts  will  be  Initiated  to  upgrade  the  payload  to  include  precision  laser  designation,  auto-focus,  auto-track  and 
auto-boreslght.  Testing  under  a  simulated  tactical  environment  will  be  conducted  to  support  the  FY83  In-Process  Review 
(IPR).  Pre-FSD  activities  will  commence  with  the  approval  of  an  FMPS  modification  to  the  RPV  ROC  In  December  1982.  This 
will  result  In  Army  coordination  of  the  development  specification  and  the  solicitation  of  a  contract  change  notice  to 
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Lockheed  Missiles  and  Space  Coapany  (LMSC)  to  manage  the  FMPS  Developaent.  LMSC  will  coapetltlvely  solicit  proposals,  assist 
In  the  source  selection,  and  manage  the  developaent,  test,  and  integration  of  the  FMPS  Into  the  RPV  aysten.  Pre-FSD  activi¬ 
ties  will  Include  the  Issuance  of  a  draft  Request  for  Proposal  late  In  the  fiscal  year.  Contracts  will  be  awarded  of  the 
Multiple  Aqulla  Control  System  (MACS).  This  effort  Is  directed  toward  fulfilling  multicontrol  and  extended  range  growth 
requirements  for  the  RPV  system.  This  effort  will  Include  wide  band  multiple  control  antenna  hardware  and  algorithm 
developaent  fabrication  of  a  demonstration  model  and  Integration  with  components  of  the  Modular  Integrated  Communications  and 
Navigation  System  (MICNS)  RPV  data  link.  The  Memorandum  of  Understanding  (MOU)  with  the  United  Kingdom  was  extended  for  two 
years  to  continue  the  data  exchange.  An  Investigation  of  radar  missile  acquisition  and  fusing  performance  vs  RPV  will  be 
Initiated.  The  millimeter  wave  radar  development  will  advance  from  PE  6. 27. 32. A  with  emphasis  on  designing  this  adverse 
weather  sensor  subsystem  to  meet  the  size  and  weight  constraints  of  an  RPV  payload.  Survivability  studies  as  applicable  to 
new  RPV  missions  will  continue. 

3.  (U)  Program  to  Completion:  Evaluation  of  the  Hultlple  Aqulla  Control  System  (MACS)  mission  capability  will  be  com¬ 

pleted.  Fabrication  of  a  prototype  millimeter  radar  suitable  for  adverse  weather  operations  will  continue.  Survivability 
testing  of  future  mission  configurations  will  continue.  Talks  will  continue  under  the  UK  Memorandum  of  Agreement  as  well  as 
Interface  activity  with  other  friendly  foreign  countries. 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Humber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

3359 

4103 

97*7 

12077 

Continuing 

Not  Applicable 

A792 

Manpower  and  Personnel 

3359 

*103 

97*7 

12077 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED:  One  of  the  Army’s  most  critical  alaalons  la  to  aon  the  force.  To 
accoapllsh  this,  adequate  nuabers  of  capable  Individuals  auat  be  attracted  Into  the  officer  and  enlisted  ranks  and  their  . 

abilities  used  appropriately.  Effective  aannlng  of  the  force  becoaes  difficult  as  th->  nuaber  of  available  allltsry-age  V. 

youth  declines,  dille  new  allltary  aysteae  and  other  equipment  continue  to  require  Increasing  nuabers  of  highly  trained  eol- 
dlera.  Aa  a  result,  there  la  a  need  for  the  developaent  of  aethods  to  lnprove  the  selection  and  utilization  of  soldiers  and 
to  deteialne  the  lapact  of  the  manpower  deaand  of  new  systeas  upon  the  available  manpower  pool .  The  proposed  research  la 
designed  to:  (1)  restructure  Amy  enlistment  criteria  through  the  validation  of  the  new  Armed  Services  Vocational  Aptitude 
Battery  (ASVAB)  based  on  field  performance;  (2)  develop  procedures  to  Increase  recruiter  productivity;  (3)  develop  techni¬ 
ques  for  more  valid  selection  and  placement  of  officer  trainees;  (A)  develop  procedures  that  would  Increase  enlisted  and 
officer  retention;  (5)  develop  procedures  for  mslntalnlng  and  Increasing  organizational  cohesion;  and  (6)  develop  better 
ways  of  matching  available  personnel  to  new  systems  In  a  cost-effective  manner. 


C.  (U)  BASIS  FOR  FT  H83  RDTE  REQUEST: 


1.  (U)  The  requested  Increase  for  FY  1983  will  support  the  Army  portion  of  a  DOD-wlde  effort  to  relate  recruiting  cri¬ 

teria  to  on-the-job  operational  performance.  This  research  will  also  develop  a  system  to  link  personnel  resources  with  per¬ 
sonnel  requirements.  Resesrch  under  this  program  will  also  focus  on  other  high  priority  Army  manpower  problems,  spe¬ 
cifically  recruiting  and  retention.  This  research  will  develop  improved  assessment  center  techniques  for  selecting 
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effective  recruiters  and  identify  means  for  broadening  the  population  base  for  Army  recruiting  (e.g.,  lateral  entry). 
Research  will  also  develop  procedures  that  will  Insure  that  manpower  and  personnel  resource  planning  is  included  early  in 
the  design  stage  of  new  weapons  and  materiel  systems.  Other  research  efforts  will:  determine  factors  enhancing  cohesion  in 
military  units;  develop  personnel  management  methods  designed  to  reduce  attrition  of  first-tour  soldiers;  evaluate  toola  and 
techniques  to  Increase  the  personnel  effectiveness  of  organizations;  and  determine  the  Impact  of  selected  personnel  manage¬ 
ment  variables  on  individual  readiness. 

2.  (U)  No  research  planned  In  FY  1982  was  cancelled  or  deferred  In  this  program. 

3.  (U)  The  Army  has  a  continuing  requirement  to  man  snd  maintain  the  force.  This  research  effort  reflects  the  need  to 
develop  and  validate  effective  selection  techniques  such  as  the  ASVAB;  to  Increase  recruit  productivity  In  a  changing 
cultural  environment;  to  develop  more  valid  selection  and  placement  techniques  for  officer  trainees;  to  match  personnel 
requirements  for  new  systems  to  the  available  personnel  pool,  and  to  maintain  (and  Increase)  organizational  cohesion. 

0.  (U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  In  thousands) 


FY  1981 

FT  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 

3359 

4103 

9747 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FY  1982 
submission) 

2963 

4614 

6360 

Continuing 

Not  Applicable 

Increase  of  $396  thousand  In  the  FY  1981  funding  level  la  the  result  of  Developing  Agency  reprograming  to  Initiate 
DOD-directed  triservice  research  on  the  validation  of  the  Armed  Services  Vocstlonal  Aptitude  Battery  (ASVAB)  against  per¬ 
formance  on  the  job.  The  funding  decrease  of  $511  thousand  In  FY  1982  Is  the  result  of  the  amended  budget  request,  the 
application  of  a  revised  Inflation  pricing  Index,  and  a  Congresslonally  directed  change  In  the  program.  The  funding 
Increase  of  $3387  thousand  In  FY  1983  Is  the  result  of  Army  program  realignment  to  meet  two  high-priority  Army  requirements: 
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(1)  Improved  soldier- job  matching  through  Improved  selection  testa,  l.e.,  the  ASVAB,  and  (2) 
personnel  data  system  through  application  of  Information  and  microelectronic  technology. 

E.  (U)  OTHER  APPROPRIATION  PONDS:  Not  Applicable 


■odernleatlon  of  the  Army 
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F.  (U)  DETAILED  BACKGROUND  AMP  DESCRIPTION;  Vlth  an  all- volunteer  force,  the  Army  facea  continuing  and  lncreaalng  prea- 
aure  to  meet  recruiting  quotaa.  Competition  from  the  academic  community,  private  lnduatry,  and  the  other  Servlcea  la  creat¬ 
ing  an  Increasingly  competitive  situation  during  a  time  when  the  population  pool  from  which  recruits  are  drawn  la  decreas¬ 
ing.  The  proposed  research  will  develop  recruiter  performance  aids,  desk-top  procedural  manuals,  as  well  as  management 
tools  for  the  US  Army  Recruiting  Command  to  use  In  the  management  of  their  recruiting  and  guidance  counselor  force.  Other 
recruiting  research  la  concerned  with  the  design  of  systems  that  use  automation  techniques  to  counsel,  classify,  and  commit 
desired  positions  to  potential  recruits.  Another  line  of  research  la  concerned  with  refined  techniques  for  assessing 
potential  soldier's  abilities  In  a  consistent  and  reliable  manner  for  an  appropriate  peraon-to- lob  match.  Means  for  using 
cross-service  selection  measures  and  system-specific  assignment  techniques  will  be  perfected  to  achieve  a  more  efficient 
assignment  process.  Research  will  be  performed  to  validate  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  8,  9,  10, 
and  other  measures  of  Army  applicants  as  predictors  of  success  In  the  Army  and  on  the  lob.  Selection  and  evaluation  techni¬ 
ques  for  programs  leading  to  officer  commissioning  will  also  be  developed.  A  third  line  of  research  la  concerned  with  per¬ 
sonnel  retention.  Because  of  Increasingly  limited  manpower  resources  and  the  extensive  Army  Investment  In  training,  reten¬ 
tion  of  personnel  has  became  a  high  priority  objective.  Research  will  evaluate  the  efficiency  and  coat  effectiveness  of 
existing  retention  programs.  Management  techniques  for  use  in  lowering  attrition  and  Increasing  reenllstment  of  qualified 
soldiers  will  be  developed.  Research  will  be  conducted  to  determine  means  for  enhancing  the  attractiveness  of  overseaa 
assignments.  A  fourth  line  of  research  Is  directed  at  looking  at  manpower  as  a  potentially  limiting  factor  In  weapon  system 
performance.  There  must  be  Identification  of  man-machine  functions  that  will  enable  trade-offs  among  training,  equipment 
design  and  personnel  requirements.  Research  will  develop  a  system  to  Integrate  manpower,  personnel,  and  training  considera¬ 
tions  throughout  the  weapon  system  development  cycle  to  assure  effective  use  of  projected  manpower  resources.  A  fifth  line 
of  research  will  study  the  factors  that  work  to  reduce  the  coheslveneas  of  Army  units.  Personnel  turnover  is  an  easily 
Identified  factor;  less  evident  are  problems  related  to  socialization  of  new  unit  members.  Research  will  develop  feedback 
techniques  for  managing  socialization  of  soldiers  during  Initial  Entry  Training  and  will  develop  procedures  to  Increase  work 
productivity. 

G.  (U)  RELATED  ACTIVITIES:  Through  the  Department  of  Defense,  this  work  la  coordinated  with  Naval  Peraonnel  Support 
Technology,  P.E.  6.27.63N;  Navy  Manpower  Control  System  Development,  6. 37. 07. N;  Air  Force  Peraonnel  Utilization  Technology, 
6. 27.03. F.  Technology  Input  la  provided  by  the  related  Amy  Program  Element  6.27.22A  (Manpower,  Personnel,  and  Training). 
Interservice  coordination  la  effected  through  triservice  Technical  Advisory  Groups  (TAG)  In  such  areas  as  education  and 
training,  manpower,  personnel,  and  organizational  effectiveness.  The  purpose  of  the  TAG  Is  to  coordinate  Service 
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developments  and  ellailnate  undesirable  overlap  and  duplication  of  effort.  Cooperative  research  efforts  with  the  Navy  and 
Air  Force  are  being  conducted  In  areas  of  selection  and  the  ASVAB. 

H.  (U)  WORK  PERFORMED  BT:  (Primary  Contractors)  Human  Resources  Research  Organization,  Alexandria,  VA;  Dynamics  Research 
Corp.,  Wilmington,  MA;  Applied  Science  Associates,  Inc.,  Valencia,  PA;  Center  for  Educational  Technology,  Tallahassee,  FL; 
and  Arthur  Young  &  Co.,  Washington,  DC.  There  are  three  (3)  additional  contractors;  the  total  value  of  the  additional  con¬ 
tracts  Is  $68,000.  The  ln-house  developing  organization  responsible  for  this  program  Is  the  US  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences  (ARI),  Alexandria,  VA. 

I.  (U)  PROGRAM  ACCOM PLISIRIENTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  An  Improved  method  to  assign  aviator  trainees  to  advanced  undergraduate 
training  that  reduces  attrition  costs.  Preliminary  specification  of  procedures  for  reducing  female  attrition  baaed  upon 
previous  research  In  this  ares.  Demographic,  attltudinal,  and  other  factors  predictive  of  aviation  warrant  officer 
attrition  were  Identified.  The  Navy  "HARDMAN"  model  for  assessing  manpower,  personnel,  and  training  requirements  of  new 
systems  was  applied  to  several  new  Army  weapon  systems  concepts  (e.g.,  the  Division  Self-Propelled  Weapon  System  (DSWS)). 

In  the  area  of  selection  and  assignment  the  Military  Applicant  Profile  (MAP)  teat  to  screen  out  poor  candidates  for  enlist¬ 
ment  has  resulted  In  a  24  percent  Increase  In  retention  of  lower  mental  category  personnel.  Guidelines  for  managing  tank 
crew  personnel  turbulence  has  contributed  to  Improved  tank  crew  performance.  An  Improved  management  and  leadership  training 
package  for  ROTC,  a  revised  ROTC  Cadet  Evaluation  and  a  Officer  Selection  battery  were  developed.  Criteria  for  early  Iden¬ 
tification  of  leadership  development  needs  have  been  developed.  An  assessment  of  the  relationship  of  quallty-of-llfe  to 
personnel  readiness  and  retention  has  been  completed.  A  revised  Flight  Aptitude  Selection  Test  (FAST)  to  Improve  the  suc¬ 
cess  rate  of  Army  aviators  has  been  adopted.  An  evaluation  of  the  Army’s  current  organizational  effectiveness  (0E)  program 
has  been  used  to  Increase  the  program's  efficiency. 

2.  (U)  FY  1982-FT  1984  Planned  Program:  Develop  a  peraonel  requirements  estimation  process  for  new  Army  systems. 
Develop  guidelines  and  models  tor  determining  the  need  for  additional  manpower,  as  well  as  determining  current  personnel 
availability,  for  new  system  acquisition.  Develop  prediction  models  for  personnel  requirements  and  aaa lgnsent  during  svstem 
acquisition.  Develop  a  new  set  of  predictors  for  each  Mllltary/Occupatlonal  Specialty  (MOS)  and  career  management  field, 
that  are  performance-baaed  and  job-related.  Develop  asslgnenc  algorithms  to  assist  recruiters  In  matching  manpower  needs 
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with  Individual  aptltudes/deelree.  Develop  officer  assessment  program  training  modules  as  well  as  a  preliminary  validation 
of  performance-based  officer  assessment  program.  An  evaluation  of  the  application  of  soclo- technical  systems  technology  to 
Depot  Systems  Command  (DESCOM)  depots  will  be  made  and  possible  applications  to  other  locales  evaluated.  This  resesrch  pro¬ 
gram  will  also  develop:  Improved  psychomotor  tests  for  more  precise  personnel  testing;  a  commander's  handbook  for  attrition 
management;  methods  for  sustainment  of  military  commitment;  methods  for  easing  the  recruit's  transition  from  Initial  entry 
training  to  unit  of  first  assignment;  a  computer-based  recruiting,  testing  and  assignment  system;  and  techniques  to  treat 
human  resources  as  performance  and  cost  factors  during  weapon  system  development. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  proRram. 
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Prograa  Eleaent:  t6.37.3A. A  Title:  Coabet  Engineering  Systems 
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A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Nuaber 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estlaate 

FY  1984 
Estlaate 

Additional 

To  Cmpletlon 

Total 

Eatlaated 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

269 

2730 

2127 

Continuing 

Not  Applicable 

DT08 

Military  Construction  and 
Engineering 

0 

269 

255 

258 

Continuing 

Not  Applicable 

DTQ9 

Energy  Syateaa  Tests 

0 

0 

2475 

1869 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  OT08  provides  for  the  validation  and  technology  transfer,  in  a  pro¬ 
totype  envlronaent,  of  concepts  and  techniques  developed  In  exploratory  developaent  progress  to  provide  weapon  effects 
intonation  and  ccabat  engineering  support  on  the  battlefield.  One  of  the  alssion  area  shortfalla  is  the  lapact  of  debris 
clouds  created  by  exploding  ordnance  on  electro-optical  sensor  systeas  used  for  target  acquisition  and  weapon  syatea  guid¬ 
ance.  Hoik  in  this  prograa  will  address  the  characterlzstlon  and  aeaaureaent  of  the  debris  cloud  envlronaent  and  the  deaon- 
stratlon  of  innovative  concepts  and  techniques  for  laproving  aoblllty  in  difficult  terrslns.  DT09  addresses  energy  con- 
suaption  end  availability  in  the  Base  Facility  Developaent  and  Installation  Support  Actlvltlea  in  the  Aray  Base  Support 
Mission  Area.  The  availability  pertains  to  energy  shortfalla  for  facilities  needed  to  support  the  Aray  of  the  1980's  and 
1990's.  This  prograa  is  easentlal  to  support  the  plsnning,  design,  construction,  operation,  and  aalntenance  of  Aray  facil¬ 
ities  worldwide.  The  thrust  of  this  prograa  is  to  deaonstrate  on  Aray  installations  the  effectiveness  of  technologies  eval¬ 
uated  in  exploratory  research.  The  technologlea  to  be  tested  have  potential  for  increasing  the  energy  efficiency  of  new  and 
existing  Aray  facilities,  or  to  permit  utilising  alternate  energy  sources.  The  objectives  are  to  provldi  the  Aray  with  pro¬ 
ven  technology  to  reduce  energy  costs,  Increase  the  energy  Independence  of  Aray  facilities,  snd  laprove  t..e  aanageaent  of 
energy  resources. 

C.  (U)  BASIS  FOR  FT  1963  RDTE  REQUEST:  DT08  -  The  funds  requested  in  FY  1983  are  required  to  deaonstrate  and  verify  the 
obscuration  effect  of  debris  clouds  on electro-optical  sensor  systeas.  The  results  expected  will  provide  an  optimization  of 
the  effectiveness  of  our  current  electro-optical  sensor  systeas  and  Information  on  which  to  base  designs  of  new  systeas  to 
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overcome  battlefield  obscuration.  Also,  funds  will  be  used  to  demonstrate  the  feasibility  and  advantages  of  using 
sand-conflnlng  grids  for  strengthening  unstable  sands  to  improve  over-the-beach  trafflcablllty.  DT09  Is  an  essential  ele¬ 
ment  of  the  Army  program  to  reduce  energy  cost  and  conserve  energy.  Exploratory  research  In  energy  conservation  Is  eval¬ 
uating  technologies  developed  by  others  for  their  potential  to  meet  Army  needs,  Is  developing  technologies  which  are  unique 
to  Army  operations,  and  Is  developing  the  tools  to  implement  the  most  promising  technologies  Into  the  Army  military  con¬ 
struction  and  facilities  operation  and  maintenance  processes.  Funds  are  required  to  demonstrate  energy  conservation  tech¬ 
nology  that  has  been  found  during  exf  oratory  research  to  have  potential  for  cost-effectively  reducing  energy  consumption  at 
Army  Installations.  Tests  are  also  required  of  alternate  source  technology  essential  for  supplementing  or  replacing 
high-cost  fossil  fuels.  Technology  Designs  of  energy-efficient  new  construction  to  meet  FT  1985  energy  goals,  energy  con¬ 
servation  retrofit  packages  for  improving  the  operating  efficiency  of  existing  facilities  have  been  developed  and  will  be 
demonstrated  In  this  Advanced  development  program.  New  technologies  for  improving  the  efficiencies  of  small  gaa  and  oil 
heating  systems  will  be  demonstrated  as  means  of  reducing  the  use  of  these  critical  fuels. 

0.  (U)  COMPARISON  WITH  Ft  1982  ROTE  REQUEST:  ($  In  thousands) 


Additional 
To  Completion 

Continuing 

Continuing 


FY  1981 

FY  1982 

FY  1983 

ROTE 

Funda  (current  requirements) 
Funds  (as  shown  In  FY  1982 

0 

269 

2730 

submission) 

0 

269 

258 

Total 

Estimated 

Coat 


Nbt  Applicable 
Not  Applicable 


The  FT  1981  funding  request  was  deleted  from  the  FY  1981  Budget  by  Congressional  action.  The  program  Increase  of  $2472 
thousand  In  FY  1983  Is  required  to  demonstrate  energy-saving  technology  at  Army  inatallatlons. 


E.  (U)  OTHER  APPROPRIATION  FUWS:  Not  Applicable. 
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F.  (0)  DETAILED  BACKgtOUND  AND  DESCRIPTION:  DT08  -  The  visibility  of  the  mid-  and  hlgh-lntenalty  battlefield  will  be 
obscured  by  smoke,  debris,  fog,  snow,  and  dust  propelled  Into  the  air  by  nature,  combat  operations,  and  explosives  to  the 
extent  that  the  electro-optical  sensors  of  modern  weapons  will  be  affected.  This  program  element  Is  to  apply  technological 
solutions  developed  in  exploratory  development  to  the  electro-optical  sensors  of  weapons  to  minimize  the  degradation  of  the 
sensors  and  allow  the  weapons  system  to  function  efficiently  on  the  dirty  battlefield.  The  aim  of  the  program  element  Is  to 
rapidly  transfer  to  the  field  those  systems,  products,  and  techniques  that  will  Improve  the  survivability  and  operational 
capability  of  both  men  and  materiel  in  a  mid-  to  hlgh-intensity  conflict.  DT09  -  The  Army's  facility  energy  costs  tripled 
from  1973  to  1980  even  though  energy  consumption  was  reduced  by  30*.  The  facility  energy  costs  share  of  the  defense  budget 
rose  50*  during  this  time  period.  To  reduce  this  rising  utility  cost,  the  Army  must  achieve  further  reductions  In  energy 
consumption  without  degrading  mission  effectiveness .  Cost  effective  and  reliable  alternate  energy  sources,  particularly  for 
use  In  small  boilers/furnaces  which  cannot  be  conveniently  converted  to  burning  coal,  must  also  be  explored.  The  explora¬ 
tory  research  program  has  Identified  and  evaluated  several  technologies  for  Improving  building  thermal  efficiency  and  for 
Improving  the  efficiency  of  small  boilers  which  could  positively  affect  the  Army's  energy  posture.  The  tools  have  been 
developed  for  Implementing  these  technologies  into  the  Army's  program  for  new  construction,  for  upgrading  the  thermal  per¬ 
formance  of  exlatlng  facilities  built  to  standard  designs,  and  for  increasing  the  energy-efficient  operations  of  existing 
facilities.  Advanced  development  research  will  demonstrate  the  cost  effectiveness  and  reliability  while  validating  the 
energy  savings  of  these  technologies  developed  under  the  exploratory  research  program. 

G.  (U)  RELATED  ACTIVITIES:  DTT08  -  This  program  element  will  apply  the  exploratory  development  performed  under  Program 
Element  6. 27. 19. A,  Mobility  &  Weapons  Effects  Technology,  Project  AT40.  Additionally,  this  work  will  be  coordinated  with 
the  activities  of  the  other  services  in  Che  Tri-Service  Plan  for  Atmospheric  Transmission  RAD.  The  lead  laboratory  for  the 
Army  Atmospheric  Transmission  RAD  Program  Is  the  Atmospheric  Sciences  laboratory,  whereas  the  lead  laboratories  for  the  Navy 
and  Air  Force  in  this  area  are  the  Naval  Research  laboratory  and  Air  Force  Geophysics  laboratory.  DT09  -  This  project  Is 
coordinated  on  an  lnteraervlce  basis  with  the  Navy,  Air  Force,  and  Marine  Corps  through  the  activities  of  the  Joint  Services 
Civil  Engineering  Research  and  Development  Coordinating  Group,  and  with  other  government  agencies  through  Workshops.  Joint 
programs  with  the  Air  Force  Include  the  Energy  Audit  Program  and  technology  transfer  of  the  Building  loads  Analysis  and 
Systems  Thermodynamics  ( BIAST )  Program.  Related  programs  Include:  Program  Element  6.11.02.A,  Defense  Research  Sciences, 
Project  AT23  -  Basic  Research  In  Military  Construction,  US  Army  Construction  Engineering  Research  laboratory.  Champaign,  1L; 
Program  Element  6.27.31.A,  Military  Facilities  Engineering  Technology,  Project  AT41  -  Military  Facilities  Engineering 
Technology,  US  Army  Construction  Energy  Research  laboratory,  Champaign,  IL;  and  Program  Element  6. 27. 81. A,  Energy  Technology 
Applied  to  Military  Facilities,  Project  AT45  -  Energy  Technology  Applied  to  Military  Facilities,  US  Army  Construction 
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Engineering  Research  laboratory,  Chaapalgn,  IL.  In  cooperation  with  the  Department  of  Energy,  the  US  Army  has  been  assigned 
lead  responsibility  for  coordinating  DOD  energy  activities  In  solar  heating  and  cooling,  computer  programs  to  determine 
energy  characteristics  of  buildings,  wood-fired  boilers,  energy  storage  and  distribution,  energy  conservation,  and  advanced 
heating  and  air  conditioning  systems. 

H.  (U)  WORK  PERFORMED  BY:  DT 08  -  The  US  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS,  performs  502  of  the 
work  in-houae .  Another  1 02  of  the  ln-house  work  is  performed  by  the  Atmospheric  Science  laboratory.  White  Sands  Missile 
Range,  Mi.  The  remaining  402  of  the  work  is  performed  by  contractors  selected  In  accordance  with  Defense  Acquisition 
Regulation  Procedures.  DT09  -  Approximately  302  of  project  funds  will  be  for  ln-house  effort  at  the  US  Army  Construction 
Engineering  Research  laboratory  with  participation  by  the  US  Army  Facility  Engineer  Support  Agency,  Fort  Belvolr,  VA.  The 
remaining  702  is  to  be  performed  by  contractors  selected  in  accordance  with  Defense  Acquisition  Regulation  Procedures. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AM)  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  DT08  -  This  project  was  not  funded  in  FY  1980  and  PY  1981.  DT09  -  Not 
Applicable.  This  la  a  new  project  in  FY  1983. 

2.  (U)  FY  1982-FY  1984  Program:  DT08  -  In  FY  1982  field  tests  will  be  conducted  to  demonstrate  the  adequacy  of  analy¬ 
tical  methods  for  Identifying  and  quantifying  clouds  of  debris  which  are  thrown  Into  the  air  during  combat  operations  and  to 
Illustrate  how  predicted  debris  cloud  characteristics  can  be  used  for  evaluating  and  optimising  electro-optical  equipment. 

In  FY  1983,  debris  cloud  simulation  procedures  and  electro-optical  equipment  performance  predictions  under  obscured  bat¬ 
tlefield  conditions  will  be  verified  and  optimized.  Grid  hardware  will  be  procured,  and  arrangements  will  be  made  to  secure 
a  Bite  for  daaonatratlng ,  in  the  field,  full-scale  sand-confining  grid  systems  for  enhancing  over-the-beach  mobility  of 
wheeled  vehicles.  In  FY  1984,  the  efficiency  of  sand-confining  grid  systems  for  enhancing  over-the-beach  mobility  of 
wheeled  vehicles  trill  be  demonstrated  at  a  test  site  of  a  US  military  base  using  field  troops  and  equipment  to  simulate  an 
actual  combat  support  operation.  Interim  procedures  developed  in  the  technology  base  for  Identifying  ground  water  from 
satellite  and  tactical  hlgh-altltude  Imagery  will  be  demonstrated  in  Southwest  Asia  using  state-of-the-art  ground-based 
geophysical  techniques  augmented  by  test  wells.  UT09  -  The  planned  demonstrations  of  advanced  technology  Include:  (1) 
validation  of  the  ability  to  design,  construct,  and  operate  energy-efficient  new  buildings  at  Army  installations  to  achieve 
energy-use  reduction  goals;  (2)  tests  at  Army  installations  of  energy  conservation  options  for  existing  buildings  built  to 
Army  standard  designs;  (3)  tests  of  the  energy  savings  potential  of  upgraded  heating,  ventilating,  and  air  conditioning 
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control  systems;  (4)  test  of  the  lnstallatlon-vlde  application  of  new  technology  for  significantly  upgrading  the 
energy-efficient  operation  of  existing  buildings;  and  (5)  test  the  use  of  well-water  heat  pumps  and  pulsed  combus¬ 
tion/condensing  furnaces  to  replace  small  heating  plants. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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Title:  Antlradlatlon  Missile  Countermeasures  (ARM-CH) 
Budget  Activity:  >2  -  Advanced  Technology 
Development 


A.  RESOURCES  (PROJECT  LISTIHG) :  ($  In  thousands) 


Project 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

4343 

5305 

D181 

Antlradlatlon  Missile 
Countermeasures 

4343 

5305 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 
Continuing 

Total 

Estimated 

Coats 

Not  Applicable 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  MEED: 


This  prograa  element  provides  the  broad, 

nonsyatea-speclf tc  technology  base  for  the  developnent  of  counteraeaaurea  to  the  antlradlatlon  alsslle  threat.  The  prograa 
la  oriented  at  developing  counteraeaaurea  applicable  to  ground  surveillance,  counterbattery,  and  air  defense  radars,  along 
with  special  clasaea  of  coaaunlcatlons  terminals.  The  effort  addresses  five  areas  of  activity:  threat  evaluation  and  simu¬ 
lation;  countermeasures  development;  laboratory  simulation  and  testing;  establishment  and  maintenance  of  a  triservice  field 
test  capability;  and  support  of  Trl-Servlce  Joint  Working  Group  on  Antlradlatlon  Missile  Countermeasures  (ARM-CM) . 


C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  Continue  analysis  of  threat  information  to  provide  simulations  of  enemy  systems  for 
the  evaluation  of  AHM-CM  effectiveness;  update  capabilities  of  generic  seeker  to  emulate  enemy  systems  and  Initiate  reconfi¬ 
guration  of  gener.c  seeker  to  include  postulated  ARM  seeker  design  responses  to  present  ARM-CM' a;  provide  field  test  Instru¬ 
mentation,  field  test  support,  and  data  reduction  for  planned  field  tests  of  advanced  development  models  of  ARM-CM' a  for 
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Air  Force  TPS-43E  and  Marine  Corps  TPS-S9  radars;  continue  development  and  test  of  passive  decoy  concept  and  a  low-cost  modu¬ 
lar  decoy  (MODEC);  continue  development  of  postulated  continuous  wave  (CW)  ARM  systems  and  development  of  countermeasures 
applicable  to  CW  systems;  continue  analysis  of  antl-ARM  radar  technique  for  application  to  future  radar  system  design;  con¬ 
tinue  development  of  malnbeam  ARM  definition  and  countermeasures;  continue  analysis  and  development  of  active  ARM-CM  techni¬ 
ques;  provide  support  to  the  Tri-Service  ARM-CM  Working  Group  and  NATO  ARM-CM  analysis. 


COMPARISON  WITH  FY  1982  RDTE 


($  In  thousands) 


Additional 

Total 

Estimated 

FY  1981 

FY  1982 

FY  1983 

To  Completion 

Cost 

RDTE 

Funds  (current  requirements) 

*343 

5305 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FY  1982 
submission) 

4570 

5321 

Continuing 

Not  Applicable 

Decrease  In  FY  1981  resulted  from  reprograming  to  higher  priority  programs.  Decrease  In  FY  1982  reflects  minor  adjustments 
due  to  changes  In  Inflation  Indices.  Funding  difference  in  FY  1983  is  attributable  to  program  realignment. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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F .  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Arm;  has  fielded  and  has  under  development  s  variety  of  emitters  idiich  are 
susceptible  to  attack  by  location  and  tracking  systems  which  utilize  the  radiation  of  the  emitter  as  a  tracking  signature. 
These  emitters  are 

i  _ _ _  .  These 

systems  are  relatively  complex  and  expensive,  and  serve  a  critics!  role  for  the  Army  in  the  field.  All  are  susceptible  to 
enemy  antiradiation  missile  attack  in  varying  degrees.  Given  their  criticality  and  susceptibility,  it  is  imperative  that  ARM 
countermeasures  be  developed  and  tested  vis-a-vis  the  known  and  projected  threat.  The  objectives  of  this  program  are  to 
characterize  and  simulate  the  known  and  projected  threat  missile  systems,  to  develop  appropriate  countermeasures  to  provide 
laboratory  and  field  teat  instrumentation,  and  to  provide  trlservice  data  exchanges. 

G.  (U)  RELATED  ACTIVITIES;  Development  of  sntiradlstlon  missile  countermeasures  is  conducted  by  the  three  services  with 
'he  Army  being  the  lead  service.  The  threat  data  and  simulations,  countermeasure  technology,  and  field  test  instrumentation 
Jeveloped  within  this  program  are  utilized  within  the  specific  ARM-CM  development  activities  done  in  Program  Elements 

6. 43. 07. A  (PATRIOT),  2. 37. 31. A  (Improved  Hawk),  6. 43. 09. A  (ROLAND),  and  6. 37. 29. A  (Counterbattery  Radar).  The  Mavy  has  con¬ 
ducted  work  in  Program  Element  6.35.16N  (Radar  Surveillance  Equipment),  and  the  Air  Force  in  6.39.18F  (Electronic  Warfare 
Technology)  and  6.37.50F  (Counter-Countermeasures  Advanced  Development).  The  field  test  instrumentation  and  simulations 
developed  under  project  D181  directly  support  the  Navy  and  the  Air  Force  work.  The  three  services  routinely  coordinate  their 
respective  programs  via  the  Tri-Service  Joint  Working  Group  on  ARM-CM. 

H.  (U)  WORK  PERFORMED  BY:  The  present  contractors  utilized  in  accomplishing  this  program  are  TRIAD  Microsystems,  Inc., 
Huntsville,  Alabama;  General  Dynamics,  Pomona,  California;  HRB-Slnger,  State  College,  Pennsylvania;  Brunswick  Corporation, 
Defense  Division,  Costa  Mesa,  California;  System  Planning  Corporation,  Huntsville,  Alabama;  Malibu  Research  Associates,  Inc., 
Santa  Monica,  California;  Technology  Services  Corporation,  Santa  Monies,  California,  and  Silver  Spring,  Maryland;  Ceneral 
Electric  Corp,  Syracuse,  New  Tork;  and  ESL  Inc.,  Sunnyvale,  California.  The  in-house  developing  organizations  responsible 
for  executing  the  program  are  Harry  Diamond  Laboratories,  VS  Army  Electronic  Research  an  Development  Command  (ERADCOM) , 
Adelphl,  Maryland;  US  Atmy  Mlsalle  Command  (MICGM),  Redstone  Arsenal,  Alabama,  Naval  Weapons  Center  (NWC),  China  Lake, 
California. 
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I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  PY  1981  and  Prior  Accomplishments :  A  generic  aeeker  vae  developed  for  laboratory  instruaentation;  digital  siau- 
latlone  of  friendly  ARM1 a  were  completed,  and  threat  ARM  alaulatlon  vaa  initiated;  analyala  on  the  paaalve  decoy  concept  was 
atarted;  and  a  atudy  of  hardening  techniques  vaa  performed.  In  PY79  the  generic  aeeker  vaa  utilized  in  the  Radio  Frequency 
Source  Simulator  at  MICOM,  and  hardvare-ln-the-loop  simulations  were  performed  in  support  of  evaluation  of  AKM-CM  techniques 
for  the  HAWK  and  PATRIOT  systems.  The  generic  aeeker  vaa  modified  for  mounting  In  the  noae  of  a  test  aircraft  with  a 
realtime  computer  control  to  provide  a  "flyable"  generic  ARM  aeeker  (FGAS)  capability.  A  fighter  aircraft-mounted  instru¬ 
mentation  pod  to  be  utilized  with  the  FGAS  vaa  also  developed  for  future  field  tests.  The  lov-cost  modular  decoy  concept 
(MODEC)  analysis,  specification,  and  tube  developaent  were  completed,  and  breadboard  hardvare  design  started.  In  FT  80  the 
FGAS  vaa  integrated  in  en  A-3  aircraft  with  the  instrumentation  pod  and  utilized  in  a  HAWK  ARM-CM  field  teat.  Analysis  of 
anti-ARM  radar  techniques  for  future  radar  design  was  initiated.  Analysis  of  CW  ARM  homing  methods  and  CW  techniques  against 
CM  ARM's  vas  atarted.  Feasibility  analysis  of  the  main  beam  ARM  concept  and  dual-mode  seeker  technology  continued.  Field 
test  measurements  relative  to  analysis  of  active  ARM-CM  techniques  were  made.  Support  in  ARM-CM  analysis  to  HATO  and  the 
Tri-Service  ARM-CM  Working  Group  vaa  provided.  The  flyable  generic  ARM  seeker  (FGAS)  vaa  modified  to  Improve  its  performance 
and  provide  additional  discriminants  relative  to  projected  ARM  aeeker  design.  Field  test  support  vas  provided  for  ARM-CM 
tests  of  FIREFINDER  (AH/TPQ-37). 

2.  (U)  FT  1982 -FT  198*  Planned  Program:  THREAT  ARM  simulation  vlll  continue.  Data  vill  be  collected  on  the  active 
ARM-CM  technique  sir  target  fuzing  requirements.  Computer  simulations  of  several  threat  ARM  seekers  vlll  be  mode  modular  so 
that  various  R.F.  emitters,  ARM-CM  devices,  and  ARM  seeker  combinations  may  be  selected  for  analysis.  Computer  models  of  the 
Passive  Decoy  and  CW  ground  reflections  vlll  be  refined.  The  FGAS  and  the  instrumented  aircraft  vlll  support  the  Air  Force 
TPS-43E  in  spring  FT82  and  the  Marine  Corp  TPS-59  in  the  summer  of  FT82.  The  development  of  a  modular  decoy's  (MODEC) 
llghtvelght  magnetron  vlll  be  completed  and  tested  in  FY82.  The  PATRIOT  program  vlll  use  the  technology  developed  under  this 
program  to  begin  development  of  their  engineering  design  model.  Analysis  of  antl-ARM  radar  techniques  for  future  radar 
design  vlll  be  completed.  Analysis  of  CW  ARM  homing  methods  and  development  of  CM  technlquea  against  CW  ARM's  vlll  continue. 
Analysis  of  the  main  beam,  angle  binning,  and  navigating  ARM  concepts  and  dual-tode  seeker  technology  as  veil  as  possible 
countermeasures  against  these  projected  threats  vlll  continue.  Field  test  measuretents  relative  to  analysis  of  active  ARM-CM 
technlquea  will  continue,  and  an  analysis  of  the  feasibility  of  an  antl-ARM  missile  system  will  be  performed.  Modest  efforts 
on  d  .‘termlnlng  the  threat  of  a  remotely  piloted  vehlcle-ARM  (RPV/ARM)  combination  will  be  initiated.  CW  countermeasure 
development  will  be  initiated  as  veil  as  countermeasures  development  for  the  projected  threats  of  main  beam  ARM  and  the 
dual-mode  ARM.  A  feasibility  analysis  of  a  high-energy  radio  frequency  kill  concept  will  be  Initiated.  An  assessment  of  the 
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Impact  of  advanced  AIM  threate  Including  main  beam  AIM's  and  RPV  ARM'S  will  be  started.  The  design  and  construction  of  an 
Advanced  Generic  seeker  and  support  Instrumentation  as  a  teat  Instrument  to  emulate  projected  threats  will  be  completed  and 
tested. 

Test  support  for  new  ARM -CM  techniques  will  be  provided.  The  passive  decoy  braasboard  hardware  will  be  developed  and  eval¬ 
uated.  Support  for  NATO  and  the  Trl-Servlce  ARM-CM  Working  Group  will  be  continued. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 

FY  1983  ROTE  CONGRESS IOHAL  DESCRIPTIVE  SUMMARY 
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ITFe  •Sni^~ee"  (X¥BT -  -  - - 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  in  thou sandal 


Total 


Project 

Number 

Title 

FY  19R1 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

1948 

3111 

3755 

6496 

Continuing 

Not  Applicable 

A793 

Human  Pactora  In  Training 
and  Operational 
Effectiveness 

1948 

3111 

3755 

6496 

Continuing 

Not  Applicable 

B.  (U) 

BSiEF  DESCRIPTION  OF  ELEMENT 

AND  MISSION 

NEED:  Force 

modernization 

will  be  one 

of  the  Army's  i 

critical  objectives 

over  the  nest  decade.  The  A ray  has  over  200  new  systems,  Including  40  major  systems,  programed  for  acquisition  In  the  next 
10  years.  The  soldier  Is  an  Integral  part  of  these  weapon  systems  and  Bust  be  designed  Into  the  systea  early  In 
development.  Rapidly  clanging  technology  and  doctrine  require  new  tools  and  methodB  to  ensure  that  system  are  designed  to 
be  compatible  with  soldier  capabilities.  Techniques  to  measure  total  system  effectiveness.  Including  the  I  man  operator, 
must  be  tailored  to  the  specific  operational  use  for  tAilch  the  system  la  Intended.  Shortcomings  In  designing  equipment  to 
match  human  capabilities  will  require  the  additional  development  of  performance  aids  In  order  for  the  system  to  achieve  full 
performance  capacity.  This  program  Is  also  concerned  with  operator  performance  in  automated  command  and  control  systems 
that  will  become  Increasingly  Important  on  the  battlefield  of  the  future.  There  Is  also  a  requirement  for  human  factors 
evaluations  of  systems  during  the  acquisition  process  and  operational  tests. 

C.  (U)  BASIS  POR  FT  1983  ROTE  REQUEST: 

1.  (U)  The  battlefield  of  the  future  Army  will  be  significantly  different  from  that  of  the  present.  Distributed  oper¬ 

ations,  hlgh-lethallty  weapons,  and  rapid  and  complex  communications  will  demand  a  greater  emphasis  on  the  human  operator  In 
syetema  design.  Research  will  be  conducted  to  determine  the  heat  methods  for  allocating  tasks  between  the  human  operator 
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and  the  system  hardware ■  This  research  will  also  be  concerned  with  procedures  for  analysing  the  tasks  required  of  operators 
in  systems  under  development,  with  special  emphasis  on  the  operator's  role  in  automated  command  and  control  systems.  This 
research  program  will  also  be  concerned  with  human  factors  evaluations  of  major  armor,  infantry,  artillery,  and  air  defense 
systems.  Results  of  the  research  program  can  be  used  by  TRADOC  system  managers  and  DARCOM  project  managers  to  establish 
operating  and  maintenance  procedures,  to  define  duties  of  individual  crew  members,  and  to  assess  workload  requirements  for 
determining  numbers  and  skill  levels  of  personnel  needed  for  specific  weapon  systems-  Guidelines  will  also  be  furnished  for 
human  factors  evaluation  of  weapons  and  equipment  during  operational  testing.  Demonstrated  improvements  in  field  operating 
procedures  and  techniques  can  then  be  incorporated  into  training  and  doctrinal  material. 

2.  (U)  There  was  no  research  projected  for  FY  1982  that  was  canceled  or  deferred  in  this  program. 

D.  (U)  COMPARISON  WITH  PT  1982  BOTE  REQUEST:  ($  in  thousands) 


FY  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

RDTE 

Funds  (current  requirements) 

19A8 

3111 

3755 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

231A 

3118 

3777 

Continuing 

Not  Applicable 

Reduction  of  $396  thousand  in  the  PT  1981  funding  level  Is  a  result  of  reprograming  to  higher  priority  Army  requirements. 
The  finding  decrease  of  $7  thousand  In  PT  1982  Is  a  result  of  the  amended  budget  request  and  the  application  of  revised 
inflation  pricing  Index.  The  finding  decrease  of  $22  thousand  in  PT  1983  Is  a  result  of  program  realignment. 

E.  (0)  OTHER  APPROPRIATION  H1HP8:  Hot  applicable. 
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Program  Element :  #to.37.39.A 

DOD  Ml  sal  on  Areal  iS52  -  Envlronaiental  and 
Life  Sciences  (ATP) 


Title:  Human  Factors  In  Training  and  Operational  Effectiveness 
Pudge t  Activity:  fa  -  Advanced  Technology  Development 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Development  and  fielding  of  new  weapon  systems  Imposes  a  critical  need  to 
determine  If  soldier  abilities  and  acquired  skills  are  sufficient  for  effective  system  employment.  Automated  systems  con¬ 
tinue  to  be  developed  under  the  Army's  Command  and  Control  Master  Plan  to  handle  and  manage  battlefield  Information  and  to 
aid  In  Increasingly  complex  combat  decisions.  Command,  control,  communications  and  Intelligence  (C3I)  systems  provide  the 
technological  context  for  tactical  analyses  and  battle  management.  This  research  program  can  be  divided  Into  three  parts. 
Battlefield  Automation:  This  part  of  the  research  program  will:  Provide  guidelines  and  rocedures  for  managing  Information 
In  future  battlefield  command  and  control  systems  and  develop  a  methodology  for  examining  design  trade-offs  between  level  of 
automation  and  the  need  for  human  Involvement;  provide  guidelines  for  Improving  three  major  aspects  of  intelligence  produc¬ 
tion:  collection  planning,  Information  extraction,  and  more  complete  and  accurate  Intelligence  analysis;  provide  recom¬ 
mendations  for  Improved  automated  display  formats  and  for  more  easily  Interpreted  battlefield  display  symbols;  develop  a 
comprehensive  set  of  human  factors  guidelines  and  evaluation  criteria  for  the  design  of  user/operator  tranaactlona  In  bat¬ 
tlefield  automated  systems.  Mew  System  Design:  The  determination  of  "personnel  affordability"  for  new  systems  can  only  be 
achieved  through  the  use  of  analytical  tools  during  aystem  design.  The  difficulty  la  In  the  selection  of  appropriate  crite¬ 
ria  for  determining  the  contribution  of  the  human  to  system  effectiveness  prior  to  system  engineering.  This  part  of  the 
program  will:  Develop  a  comprehensive  method  for  operational  test  and  evaluation  of  human  resource  considerations  In  new 
systems;  develop  a  soldi er/ccmputer  task  allocation  methodology;  develop  procedures  for  analysing  personnel  requirements  for 
new  weapon  systems;  and  develop  recommendations  for  Increasing  the  effectiveness  of  command  and  control  systems  by  Improving 
operator  selection  procedures.  Weapon  Systems  Employment:  Dynamics  of  the  battlefield  require  that  weapon  systems  be 
effectively  employed  singly  and  collectively.  Technloues  of  tactical  employment  of  a  weapon  system  require  a  full  appreci¬ 
ation  of  Its  capabilities  and  how  the  performance  of  the  human  operator  Influences  overall  system  effectiveness.  This  part 
of  the  program  will:  Develop  techniques  to  help  avlatora,  both  Active  Army  and  Reserve,  enhance  and  maintain  their  combat 
readiness  In  attack  helicopters  and  validate  an  Improved  communications  procedure  for  nap-of-the-eerth  flights. 


RELATED  ACTIVITIES:  Coordination  of  research  la  accomplished  through  annual  DOD  budget  and  apportionment  reviews 
and  through  membership  on  trl-aervlce  committees  such  as  the  Hunan  Factors  Engineering  Technical  Advisory  Croup,  the  Human 
Factors  Test  and  Evaluation  Subgroup,  and  the  DOD/NASA  Simulation  WorkinR  Group.  Additional  coordination  la  obtained 
through  participation  on  the  NATO  Working  Group  on  Fidelity  Requirements  of  Flight  Simulation  and  the  Technical  Cooperation 
Program  Panel  on  Human  Factors  In  Command  and  Control  Systems.  In  addition,  there  is  direct  coordination  with  similar  DOD 
research  organisations,  such  as  the  Air  Force  Hunan  Resources  Laboratory  (AFHRL),  Naval  Personnel  Research  and  Development 
Center  (NFRDC),  Army  Project  Manager  for  Training  Devices  (PM  TRADE),  Army  Human  Engineering  Laboratory  (HEL)  and  the  Naval 
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Program  Element:  #6 . 37 . 39. A  Title:  Hunan  Factors  in  Training  and  Operational  Effectiveness 

DOD  Mission  Area:  1552  -  Environmental  and  Budget  Activity:  #2  -  Advanced  Technology  Development 
Life  Sciences  { ATP )  ”  ~~  ™  ” 

Training  Equipment  Center  (NTEC)  to  cover  related  research  In  vlaual  displays,  training  simulation,  human  factors  In 
operational  testing,  and  aviation  crew  performance.  Data  exchange  among  Amy  Research  Institute,  related  Army  agencies  and 
other  services  Is  used  to  eliminate  unnecessary  duplication  of  research. 

H.  CD)  WORK  PERFORMED  BT:  (Primary  Contractors)  Synthetics  Corp.,  Fairfax,  VA;  Vector  Research,  Inc.,  Ann  Arbor,  MI; 
Applied  Science  Associates,  Valencia,  PA;  Dunlap  and  Associates,  Darien,  CT;  and  Human  Resources  Research  Organization, 
Alexandria,  VA.  There  Is  one  additional  contract  that  has  a  value  of  $53,000.  The  ln-house  developing  organization  respon¬ 
sible  for  thla  program  Is  the  US  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences  (ARI),  Alexandria,  VA. 


I.  <U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS : 

1-  (U)  FT  1981  and  Prior  Accomplishments:  Past  efforts  have  produced:  Procedures  for  analyzing  operating  and 

maintenance  requirements  for  armor,  artillery,  sir  defense  and  automated  communications  systems;  a  provisional  set  of  human 
factors  design  guidelines  for  battlefield  automated  systems;  a  handbook  for  a  human  resources  test  and  evaluation  system;  an 
Individual  Ready  Reserve  (IRR)  combat  maneuver  training  prograsi  for  aviators;  an  analytical  model  for  evaluating  routing  and 
processing  of  Information  in  craamand,  control,  and  intelligence  systems;  Improved  procedures  for  Intelligence  collection 
planning  and  Intelligence  analysis;  human  factors  analysis  of  four  battlefield  automated  systems  during  operational  test; 
recommendations  for  optimum  formats  for  portraying  terrain  relief  on  maps;  recommendations  for  color  coding  of  computer  dis¬ 
plays,  reducing  human  error  by  302.  Human  factors  and  training  analysis  recommendations  for  design  of  an  automated  tactical 
data  system  testbed. 

2.  (U)  FT  1982-FT  1964  Planned  Program:  Develop  analytic  procedures  In  automated  Intelligence  systems.  Develop 

standard  design  criteria  ^or  assessing  soldier-computer  Interface  requirements  In  automated  battlefield  systems.  Conduct 
the  human  factors  analysts  of  M-l  unit-conduct-of-fire  trainer.  Develop  and  evaluate  methods,  mste.'lals  and  devices  to 
maintain  aviator  flight  proficiency  and  combat  skills  In  units.  Evaluate  aviator  performance  In  Advanced  Attack  Helicopter 
training.  Develop  procedures  for  computerized  support  for  evaluating  enemy-course-of-actlon  and  collection  planning  In 
automated  Intelligence  systems.  Develop  techniques  for  measuring  human  performance  aspects  ot  operational  weapons  use. 
Develop  guides  for  user- computer  aspects  of  battlefield  automated  systems.  Determine  display  and  symbology  requirements  for 
future  battlefield  automated  systems.  Develop  measures  of  Individual  and  team  performance  for  Improved  prediction  of  weapon 
system  performance  in  a  realistic  context. 
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Ft  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  #6. 37.42. A  Title:  Advanced  Electronic  Devices 

DOD  Mlealon  Area'!  #S*>1  -  Electronic*  &  Physical  Budget  Activity:  fc  -  Advanced  Technology  Development 

Sciences  (ATP) 

A.  (U)  RESOURCES  (PROJECT  USTINC);  ($  In  thousands) 


Tot  Sl 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

2233 

4006 

4902 

Continuing 

Not  Applicable 

DF32 

Advanced  Electron  Devices 

0 

2233 

4006 

4902 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEEDS:  This  advanced  developaent  program  In  electronic  devices,  component 
assemblies,  and  subsystems  will  resolve  critical  major  defects  common  to  several  high-priority  Army  systems  such  as  HI  Tank, 
Remotely  Piloted  Vehicles,  Signals  Intelligence  Systems,  and  radars.  It  mill  provide  preplanned/ 'technology  Insertion'  pro¬ 
duct  Improveaenta  Into  a  substantial  number  of  systems  currently  under  developaent  or  in  Initial  production  In  order  to 
assure  qualitative  superiority  to  Soviet  systems  In  the  field.  The  highest  priority  research  and  exploratory  developaent 
devices  for  which  feasibility  has  been  successfully  demonstrated  on  technology  base  programs  will  be  completed  and  demon¬ 
strated  to  meet  specific  Army  needs  In  accordance  with  established  system  schedules.  This  program  will  permit — through 
major  technology  advances — the  latest  performance  or  cost  Improvements  to  be  Incorporated  Into  ongoing  systems  developments 
so  that  technologically  obsolete  systems  will  not  be  fielded.  Completion  of  these  devices  will  provide  enhanced  combat  per¬ 
formance,  improved  reliability  levels,  and  cost  effectiveness.  New  components  will  be  completely  developed  and  tested  so 
that  program  managers  can  use  them  with  acceptable  risk  rather  than  rely  on  5-1 5-year-old  technology.  To  obtain  a  commit¬ 
ment  from  system  managers,  It  Is  vital  that  demonstrations  of  advanced  devices  and  subsystems  as  called  for  In  advance 
development  funding  be  carried  out. 

C.  (U)  BASIS  FOR  FY  1983  REQUEST:  The  Army  needs  a  substantially  better  capability  to  fight  a  land  war  under  the  limited 
visibility  conditions  of  a  contemporary  battlefield.  Accordingly,  one  of  our  highest  priority  exploratory  development  pro¬ 
grams  has  been  the  development  of  millimeter  wave  devices  to  provide  the  capability  to  detect  and  recognise  battlefield  tar¬ 
gets  through  smoke,  dust,  and  adverse  climatic  conditions.  Higher  power  electron  tube  transmitters  are  essential  for  ground 
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DOD  Hlsaion  Areal  1551  -  Electronic*  A  Phyalcal 
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Title:  Advanced  Electronic  Devlcee 

Budget  Activity:  #2  -  Advanced  Technology  Development 


data  llnke  to  communicate  with  Remotely  Piloted  Vehlclea  (RPV’s).  In  the  alcroelectronlca  area,  the  deelgn,  fabrication, 
and  final  evaluation  of  advanced  microelectronic  circuits,  modules,  snd  subsystems  will  be  completed  for  insertion  Into 
advanced  Electronic  Warfare  systems,  and  Electronic  Warfare  Intelligence  Systems.  A  hlgh-reaolutlon,  rell'ble,  lightweight 
display  will  be  completed  and  the  technology  demonstrated  to  replace  present  unreliable,  heavy,  and  'power  hungry"  displays. 
The  first  prototype  of  a  highly  reliable  Traveling  Wave  Tube  (TOT)  will  be  retrofitted  Into  the  AN/TPQ-36  Radar  to  provide  a 
significant  Improvement  In  the  mean  time  between  failure  of  these  systems. 

D.  (U)  COMPARISON  WITH  PY  1982  ROTE  REQUEST:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Estimated 

Coat 

RDTE 

Funda  (current  requirements) 
Funds  (as  shown  in  FY  1982 

0 

2233 

4006 

Continuing 

Not  Applicable 

1 

V 

submission) 

0 

2239 

4397 

Continuing 

Not  Applicable 

Funding  differences  between  Congressional  Descriptive  Summaries  submitted  last  year  (1982)  and  this  year  are  as  follows: 

1.  (U)  PY  1981  -  Congress  zeroed  out  the  planned  funding  but  subsequently  allowed  the  Army  to  reprogram  residual  FY  80  funds 
to  continue  to  provide  the  electronic  devices  support  critical  to  high-priority  Army  systems. 

2.  (U)  FY  1983  -  Reduction  due  to  civilian  pay  and  Inflation  adjustments  between  the  amended  FY  1981  budget  submit  and 
the  present. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6.37.42 .A  Title:  Advanced  Electronic  Devices 

DOD  Mission  Area:  1551  -  Electronics  &  Physical  Bud  get  Ac  tl  vT t y :  #2  *  Advanced  Technology  Development 

Sciences  (ATP)  _ 

(W)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  objective  of  this  program  la  to  complete  the  development  of  electronic 
devices,  assemblies,  ami  subsystems  for  application  and  technology  insertion  in  military  systems.  Devices  proven  feasible 
are  scheduled  into  specific  system  applications.  The  approach  will  include  the  development  of  a  sufficient  number  of 
devices /modules  to  determine  reliability,  performance,  and  reproducibility  with  major  emphasis  on  greater  commonality  of 
application  of  such  devices  and  lower  life  cycle  costs.  This  program  is  critical  to  the  planned  Improvement  of  fielded 
Electronic  Warfare  (EW),  Radar,  and  Communications  Systems. 

G-  (U)  RELATED  ACTIVITIES:  Coordination  la  achieved  with  other  government  agencies  through  participation  in  the  activi¬ 
ties  of  the  department  of  Defense  Advisory  Group  on  Electron  Devices  (AGED).  This,  and  other  informal  coordination,  ensures 
no  unnecessary  duplication  of  effort  in  thie  area. 

H-  (U)  WORK  PERFORMED  BY:  In-house:  The  Electronics  Technology  and  Devices  Laboratory,  ERADCOM,  Fort  Monmouth,  HJ. 
Principal  contractors  are:  Sanders  Associates,  Merrimack,  HJ;  Varlan  Associates,  Palo  Alto,  CA;  Hughes  Aircraft,  Fullerton 
and  Torrance,  CA;  United  Technology  Research  Center,  Hartford,  CT;  TRW,  Redondo  Beach,  CA;  Litton,  San  Carlos,  CA;  Bendlx 
Corp.,  Towson,  MD;  Texas  Instruments,  Dallas,  TX;  Norden  Systems,  Norwalk,  CT;  and  RCA,  Camden,  NJ. 

I.  <U)  PROGRAM  ACCOM PLI SlUEHTS  AND  FUTURE  PROGRAMS: 

(U)  FY  1981  and  Prior  Accomplishments:  Traveling  wave  tubes  (TWT's)  have  been  developed  for  use  In  artillery  and 
mortar-locating  radars  which  have  a  life  extension  of  300X  to  500X  over  presently  used  TWT*s,  providing  significant  coat 
reduction  potential.  A  development  model  of  a  high-contrast  cathode  ray  tube  has  been  built  using  sapphire  faceplate  tech¬ 
nology;  this  device  la  Intended  for  use  In  the  AN/APR-39  Radar  Warning  Receiver.  Semiconductor  diode  devices  have  been 
developed  that  produce  significant  levels  of  mllllmeter-wave  energy.  These  millimeter  wave  sources  are  required  In  radar 
transmitters  for  the  Ml  tank  to  provide  the  capability  to  see  through  smoke  and  fog  on  the  battlefield.  A  significant 
Improvement  In  the  stability  of  electronic  oscillators  has  been  demonstrated  using  surface  acoustic  wave  technology.  This 
development  will  meet  the  stringent  frequency  and  bandwidth  requirements  imposed  by  the  Federal  Republic  of  Germany  on  Army 
meteorological  radiosondes.  An  Improved  one- cubic- inch,  temperature-controlled  miniature  crystal  oscillator  has  been 
developed  for  tactical  use.  It  has  an  order  of  magnitude  Improvement  In  sire,  power  consumption,  and  warmup  time  over  pre¬ 
sent  models  providing  precision  timekeeping  capability  for  secure,  jaaproof  operation  required  by  a  wide  range  of  system 
developers,  including  the  Single  Channel  Ground  and  Airborne  Radio  and  Joint  Tactical  Information  Distribution  System. 
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2.  (U)  FY  1962-FY  1984  Program:  Urgently  needed  la  a  low-cost  capability  to  detect  and  recognize  battlefield  targets 
through  smoke,  adverse  weather,  and  camouflage  at  llne-of-sight  distances  of  up  to  5  km.  Millimeter-wavelength  equipment 
can  satisfy  this  requirement  at  coat  savings  over  present  technology,  and  devices  to  generate  mllllmeter-wave  energy  will  be 
developed  and  Improved  for  use  In  weapons  and  communications  systems.  Improved,  frequency-stable  surface  acoustic  wave 
oscillators  will  be  tested  and  delivered  as  replacement  models  to  resolve  radiosonde  frequency  Interference  problems  In 
Germany.  The  remaining  Large  and  Very  Large  Scale  Integrated  Circuit  Modules  (3  each)  for  Advanced  QUICKLOOK  and  GUARDRAIL 
Electronic  Warfare  and  Intelligence  Systems  will  be  designed,  fabricated,  and  tested  for  Insertion  Into  the  systems.  The 
Initial  design  and  prototype  models  of  slow  frequency-hopping  synthesizer  to  Improve  the  security  of  the  Remotely  Piloted 
Vehicle  data  links  will  be  completed.  A  reliable,  Increased  output  Infrared  source  will  be  developed  to  protect  Army  air¬ 
craft  agalnat  heat-aeeklng  missiles,  as  will  an  affordable  full  anti jam  band  electronic  jammer  amplifier  to  protect  Army 
aircraft  against  enemy  air  defense  radars.  Development  will  begin  on  a  conformal  "all  electronic"  scanning  antenna  which 
can  be  applied  to  the  surface  of  tanka  (Ml)  to  reduce  silhouette  Which  Is  also  applicable  to  the  surface  of  terminal  homing 
shells  and  missiles  to  eliminate  mechanical  gimbals.  Ruggedized  millimeter  wave  Integrated  Circuit  Receiver  and  Transmitter 
Modules  will  be  delivered  for  evaluation  In  terminally  guided  munitions  and  for  other  military  applications;  l.e.,  Remotely 
Piloted  Vehicles  and  missiles. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Eleaent:  #6.37.43. A  Title:  Education  and  Training 

DOD  Mission  Area” ?552  -  Environmental  and  Budget  Activity:  #2  -  Advanced  Technology  Development 

Life  Sciences  (ATP  S' 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

TOTAL  FOR  PROGRAM 

ELEMENT 

7807 

9361 

9764 

9820 

Continuing 

Not  Applicable 

A794 

7807 

9361 

9764 

9820 

Continuing 

Not  Applicable 

B.  <U) 

BRIEF  DESCRIPTION  OF 

ELEMENT 

AND  MISSION 

NEED:  The  Army 

today  must 

train  soldiers  to  operate  and 

maintain  a  nnbet 

of  vastly  aore  complex  and  more  lethal  weapon  and  support  systems  than  at  any  time  in  the  past.  They  must  also  trsln  them 
to  become  effective  crew  members .  At  the  same  time  there  are  Increasing  constraints  to  effective  training.  One  possible 
mesna  of  providing  aolutlons  to  the  Army's  trslnlng  problems  la  through  the  appropriate  use  of  advanced  electronic  and 
Information  technology.  There  are  advanced  technologies  such  as  the  microprocessor  and  video  discs  that  can  be  applied  to 
the  solution  of  Army  training  problems.  Small,  relatively  Inexpensive,  technology-based  methods  can  be  developed  to  provide 
the  training  necessary  to  maximize  the  operational  effectiveness  of  the  Army's  new  complex  weapon  and  support  systems. 
Research  conducted  under  this  program  element  Is  directed  at  the  development  and  application  of  Innovative  training  pro¬ 
grams,  methods,  and  techniques  for  cost  effective  Individual  and  collective  (crew,  team  and  unit)  training.  It  Is  also  con¬ 
cerned  with  the  application  of  technology  to  assess  Individual  and  collective  proficiency,  as  well  as  to  Improve  the  manage¬ 
ment  of  training. 

C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST;  This  continuing  prograa  represents  s  comprehensive  research  effort  to  develop 
Instructional  technologies  to  meet  both  current  and  future  training  challenges.  Two  special  emphases  will  be  evident  In  the 
FY  1983  program:  Increased  exploitation  of  advanced  Information  technology  for  more  cost-effective  training  and  the 
development  of  systems  for  providing  feedback  to  senior  Army  leaders  on  the  status  of  Army  training.  Technology  will  be 
exploited  for  training  methods  in  the  following  areas  of  application:  basic  skill  training  for  lower  aptitude  personnel, 
maintenance  training  for  new  systems,  training  tailored  to  trainee  aptitude,  decisionmaking  training  for  combat  leaders, 
crew/ team  training  for  weapon  system  operation,  assessment  of  Individual  and  collective  proficiency,  and  feedback  of 
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training  Information  to  both  training  material  developers  and  persons  concerned  with  the  status  of  personnel  readiness. 
Successful  application  of  technology  will  lead  to  reduced  training  resource  requirements,  reduction  In  training  time,  higher 
skill  levels,  and  greater  ease  of  cross-training  within  a  unit  setting. 


<U)  COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($ 

in  thousands) 

FT  1981 

FT  1982 

FT  1983 

Additional 

To  Completion 

Total 

Estimated 

Cost 

ROTE 

Funds  (current  requirements) 

7807 

9361 

9764 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FY  1982 

submission) 

7902 

9382 

9748 

Continuing 

Not  Appllc 'ble 

Reduction  of  $95  thousand  In  the  FT  1981  funding  level  Is  a  result  of  reprograming  to  higher  priority  Army  requirements. 
The  funding  decrease  of  $21  thousand  in  FT  1982  Is  a  result  of  the  amended  budget  request  and  the  application  of  a  revised 
Inflation  pricing  Index.  The  funding  Increase  of  $16  thousand  in  FT  1983  Is  the  result  of  minor  program  realignment. 

E.  (U)  OTHER  APPROPRIATION  FUNDS :  Not  Applicable 


UNCLASSIFIED 


UNCLASSIFIED 


Prograa  Eleaent:  #6. 37. 43. A  Title:  Education  and  Training 

DOD  Miaaion  Areal  fS52  -  Environaental  and  Budget  Activity:  #2  -  Advanced  Technology  Developaent 

gg  Sclencea  (ATD^ 

E.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  challenge  facing  the  Aray  training  coaaunlty  haa  lncreaaed  algnlf lcantly . 
The  deaanJs  of  job-specific  training  are  requiring  increaalng  training  reaourcea.  Crewa/teaaa  and  unite  auat  be  trained  to 
operate,  aalntaln,  and  eaploy  new,  aore  sophisticated  weapon  aysteaa,  ualng  doctrine  geared  to  new  wartlae  scenarloa.  The 
overall  objective  of  thla  prograa  la  to  conduct  research  and  developaent  on  training  aethoda/technlquea/syateaa  that  will 
lead  to  aore  effective,  aore  efficient  training.  The  specific  objectives  of  research  under  thla  prograa  eleaent  are  direc¬ 
ted  at  the  developaent  and  evaluation  of  training  aethods  and  techniques  for:  (1)  basic  skills  training;  (2)  job-apeclflc 
training,  with  special  eaphasla  on  aalntenance,  coabat  skills,  and  Aray  aviation;  (3)  collective  training  for  the  con bat 
araa;  (4)  aeasurlng  Individual  and  collective  proficiency;  (5)  deteralnlng  the  training  effectiveness  of  new  training  eye- 
teaa;  and  (6)  the  aanageaent  of  training,  with  special  eaphasla  on  aanageaent  within  the  unit.  New  lnforaatlon  technologies 
will  be  used  where  it  can  be  clearly  deaonstrated  that  they  will  lead  to  aore  cost-effective  training. 

G.  (U)  BELATED  ACTIVITIES:  The  results  of  Exploratory  Developaent  research  conducted  under  Prograa  Eleaent/Project 
6.27.22A791  (Manpower,  Personnel  and  Training)  transition  to  this  Advanced  Developaent  project.  Duplication  of  effort 
within  the  Aray  la  avoided  by  annual  Technology  Base  Reviews  chaired  by  the  Director  of  Aray  Research  and  within  the 
Department  of  Defense  by  annual  Apportionment  Reviews  chaired  by  a  representative  of  ODSDRE.  Coordination  la  furthered 
within  DOD  through  DOD  Topical  Reviews  and  participation  on  the  Education  and  Training  Technical  Advisory  Group  (and  the 
Job-Site  Training  Sub-TAG).  Education  and  training  research  la  coordinated  directly  with  other  service  R&D  organizations, 
such  as  the  Air  Force  Human  Reaourcea  Laboratory  (AFKRL),  the  Naval  Personnel  Reaearch  and  Developaent  Center  (NPRDC),  the 
Aray' a  Project  Manager  for  Training  Devices  (PM  TRADE),  and  the  Naval  Training  Equipment  Center  (NTEC)  on  a  continuing 
basis. 

H.  (U)  WORK  PERFORMED  BY:  (Primary  Contractors)  Hunan  Resources  Research  Organization,  Alexandria,  Virginia;  Anscapa 
Sciences,  Inc.,  Santa  Barbara,  California;  Aaerlcan  Institutes  for  Research,  Washington,  DC;  McFaim  &  Gray  Asaoclates, 
Monterey,  California;  and  Litton  Systeas,  Inc.,  Sunnyvale,  California.  There  are  four  (4)  additional  contractors;  the  total 
value  of  the  additional  contracts  la  $377,000.  The  ln-house  developing  organization  responsible  for  this  prograa  la  the  US 
Aray  Research  Institute  for  the  Behavioral  and  Social  Sciences  (ARI). 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS: 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element:  #6. 37. 43. A 

DOD  Hlaaion  Areal #552  -  Environmental  and 
Lite  Sciences  (ATt>) 


Title:  Education  and  Training 

Budget  Activity:  #2  -  Advanced  Technology  Development 


1.  (U)  FY  1981  and  Prior  Accompllahaenta:  Research  under  thia  program  element  has  led  to  the  following  products, 
grouped  Into  six  research  thrust  areas:  Basic  Skills  Training:  Guidelines  for  development  of  functionally  oriented. 
Job-related  training  curricula.  Individual  Training:  Nap-of-the-earth  (NOE)  helicopter  training  program  (reduced  pilot 
errors  by  33%).  Method  of  NOE  training  for  nighttime  operations  during  daylight.  "Sight  picture"  training  handbook  for 
tank  gunners  (Increased  performance  22%).  Basic  rifle  marksmanship  training  program.  A  combat  vehicle  Identification 
training  program.  Adaptive  Computerized  Training  System  (ACTS)  for  maintenance  training  In  schools.  Helicopter  pilot  com¬ 
munications  training  program.  AN/TSQ-73  "Missile  Minder"  air  defense  system  training  program  (reduced  training  time  by 
25%).  Collective  Training:  “How-to-train”  guidance  for  use  with  Multiple  Integrated  Laser  Engagement  System  (MILES). 
Prototype  Battle  Drill  training  packages  for  Infantry  squads.  Refresher/transition  training  program  for  Army  Reserve  tank 
crews.  Proficiency  Measure:  Procedures  for  unit  scoring  of  Skill  Qualification  Tests  (SQT) .  Performance  measurement  and 
grading  system  for  OH- 1  helicopter  lnatruaent  trainer.  Training  Effectiveness  Assessment:  Training  program  evaluation 
aids.  Model  for  training  technology  transfer.  Computerized  aids  for  training  program  development.  Training  Management: 

An  automated  Instructional  management  system  (AIMS).  Maintenance  performance  system  (MPS)  for  determining  training  needs  In 
maintenance  units. 

2.  (U)  FY  1982 -FY  1984  Planned  Program:  Planned  results  of  this  research  program  can  also  be  divided  into  six 
research  need  areas .  Basic  Skills  Training:-  Job-oriented  baseline  skills  training  program  for  low-aptitude  peraonnel. 
Evaluation  of  Basic  Skills  Education  Program  (BSEP).  Technology-based,  personal  learning  aids  for  basic  skills.  Individual 
Training:  Initial  entry  helicopter  pilot  simulator  training  program.  Vldeodlsc-bssed  combat  vehicle  Identification  program 
for  night  vision  devices.  Aeroecout  pilot  selection  and  training  algorithm.  Techniques  for  Improved  NCO  training. 
Decisionmaking  training  program  for  senior  leaders.  Collective  Training:  Moving  tank  gunnery  training  program.  Ml  tank 
gunnery  sustainment  training  program.  Training  guidance  for  National  Training  Center  (NTC).  Improved  machine  gun  crew 

tr-  ning  program  Proficiency  Measurement:  Advanced,  simulator-based  aviator  applicant  selection  system.  Simulation-based 
methods  for  evaluating  weapon  system  crew  performance.  Training  readiness  feedback  system  for  senior  Army  staff.  Training 
Effectiveness  Asseasment:  Training  adequacy  feedback  system  for  training  developers.  Technology-based  aids  for  training 
program  development.  Training  Management:  Strategies  for  Integrating  Individual  and  collective  training.  Computer-based 
unit  maintenance  training  system. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 
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UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  #6. 37. 44 .A  Title:  Training  Simulation 

DOD  Mlaeion  Areal  1552  -  Environmental  and  Life  Sciences  Budget  Activity:  12  -  Advanced  Technology  Development 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Co  st 

TOTAL  FOR  PROGRAM  ELEMENT 

1530 

2212 

2790 

3152 

Cont lnuing 

Not  Applicable 

A795 

Training  Simulation 

1530 

2212 

2790 

3152 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  There  1b  an  lncreaalng  emphaala  on  the  developaent  and  uae  of  l Init¬ 
iators  and  training  devlcea  because  of  Increasing  coats  of  using  operational  equipment,  the  high  cost  of  live  ammunition, 
the  lack  of  suitable  training  sites,  and  the  lncreaalng  complexity  of  modern  weapon  systems •  Emphasis  on  field  training 
places  new  requirements  for  simulated  combat  environments.  Each  new  weapon  system  requires  the  design  of  simulators  and 
training  devices  In  parallel  with  weapon  system  development.  Advanced  technlogy  must  be  applied  In  the  design  of  simulators 
and  training  devices  for  new  systems  coming  Into  the  inventory.  A  continuing  effort  Is  also  necessary  to  Improve  the 
state-of-the-art  In  aviation  simulation.  Technology  can  also  find  application  In  the  design  of  "non-system"  simulators  and 
training  devices  for  the  tactical  training  of  combat  arms  unit  leaders,  command  and  control  training,  and  generalised 
maintenance  training.  The  research  under  this  program  element  Is  intended  to  lead  to  recommendations  and  guidelines  for  US 
Army  Training  and  Doctrine  Command  (TRADOC)  training  developers  for  the  design 'of  cost-effective  simulators  and  training 
devices  for  the  future  Army, 

C,  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  Funds  requested  for  FY  1983  sre  required  to  continue  ongoing  research  and  to  ini¬ 
tiate  new  research  directed  at  the  design  of  more  cost-effective  system  and  "non-system"  simulators  and  training  devices 
(S&TD),  It  Is  also  directed  at  providing  the  tools  for  aiding  In  establishing  S&TD  design  requirements  and  estimating  their 
training  effectiveness.  System  SSTDs:  Research  will  be  conducted  to  determine  how  SATDs  should  be  used  as  partial  substi¬ 
tutes  for  training  on  operational  systems  (as  has  been  done  for  years  for  aviator  training)  and  for  partial  substitution  for 
live  artillery  rounds.  Research  will  also  determine  requirements  for  the  simulation  of  combat  missions  for  new  Army  heli¬ 
copter  systems.  Another  effort  will  determine  to  what  extent  simulators  csn  be  used  In  lieu  of  TH-55  and  UH-1  helicopters 
for  Initial  flight  training.  Also,  another  effort  will  develop  training  programs  for  use  with  flight  simulators  In  units. 

UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  #6. 37. 44. A  Title:  Training  Simulation 

DOD  Mlaalon  Areal #552  -  Environmental  and  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development 


Non-Syatem  S&TDa:  A  research  effort  will  be  directed  at  detenaining  battle  siaulatlon  (war  game)  training  for  battllon 
command  groups.  A  separate  research  effort  will  address  how  advanced  technology  can  best  be  used  to  meet  siaulatlon 
requirements  for  coat-effective  tactical  training.  SATD  Requirements  Definition  and  Evaluation:  One  research  effort  will 
be  concerned  with  the  development  of  automated  procedures  for  determining  design  parameters  for  system-related  training 
devices.  A  second  effort  will  be  concerned  with  an  automated  procedure  for  assessing  potential  training  device 
effectiveness  at  varloua  design  stages. 


(U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  In  thousands) 


ROTE 

Funds  (current  requirements) 
Funds  (as  shown  in  FY  1982 
submission) 


Additional 

FY  1961  FT  1982  FY  1983  To  Completion 

1530  2212  2790  Continuing 

1413  2217  2822  Continuing 


Total 

Estimated 

Cost 

Not  Applicable 
Not  Applicable 


Increase  of  $117  thousand  In  the  FY  1981  funding  level  Is  a  result  of  Developing  Agency  reprograming  to  Increase  amount  of 
research  on  simulators  and  training  devices  to  help  counter  effects  of  constraints  to  effective  trsinlng.  Decrease  of  $5 
thousand  In  FY  1982  la  a  result  of  the  amended  budget  request  and  the  application  of  a  revised  Inflation  pricing  Index.  The 
decrease  of  $32  thousand  In  FY  1983  la  a  result  of  minor  program  realignment. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


UNCLASSIFIED 


UNCLASSIFIED 


Program  Element :  16. 37. 44. A  Title:  Training  Simulation 

DOD  Hlaalon  Areal  >352  -  Environmental  and  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  An  Increasing  emphasis  la  currently  being  placed  on  the  development  and  use 
of  simulators  and  training  devices.  They  are  required  where  the  cost  of  using  operational  equipment  would  be  excessive, 
where  the  operational  environment  would  be  dangerous,  where  adequate  training  facilities  are  not  available,  or  where  the 
nature  of  the  training  to  be  given  would  Indicate  the  use  of  leas  than  full-fidelity  simulation  (e.g.,  part-task  trainers 
for  complex  operator  or  maintenance  tasks).  Advanced  Information  technology  will  probably  find  no  greater  application  In 
Army  training  than  In  the  development  of  improved,  more  cost-effective  S&TDs.  Modern  computer  technology  will  be  at  the 
heart  of  most,  if  not  all,  simulators  and  training  devices.  Other  technologies  that  should  find  application  are:  1)  video 
disc,  2)  voice  recognition/synthesis,  3)  electronic  "war"  games,  4)  computer-generated  Imagery,  5)  handheld  personal 
(omputers,  and  6)  "embedded"  training  (using  military  systems'  on-board  computers  for  training).  The  objective  of  this 
research  la  to  provide  guidance  that  can  be  used  to  develop  more  cost-effective  simulators  and  training  devices.  This 
research  oaphaalzes  development  of  alternatives  to  the  use  of  high-cost  operational  systems  for  acquiring  and  maintaining 
the  complex  operator,  maintenance,  and  decisloniaklng  skills  required  of  a  combat-ready  force.  This  research  will  Include 
the  development  of  better  procedures  for  specifying  S&TD  requirements  and  for  estimating  their  potential  training 
effectiveness  during  design.  This  research  will  address  Issues  related  to  the  design  and  development  of  Improved  simulators 
and  training  devices  for  the  training  and  retention  of:  complex  maintenance  skills,  helicopter  pilot  skills.  Ml  tank  crew 
skills,  and  leader  tactical  skills.  Also  to  be  explored  are  techniques  for  the  use  of  simulators  and  training  devices  to 
assess  Individual  and  crew/ team  performance. 

G.  (U)  RELATED  ACTIVITIES:  The  results  of  Exploratory  Development  research  related  to  S&TDs  that  are  conducted  under 
Program  Element/Project  6.27.17.A790  (Human  Performance  Effectiveness  and  Simulation)  transition  to  this  Advanced 
Development  project.  Duplication  of  effort  within  the  Army  Is  avoided  by  annual  Technical  Base  Reviews  chaired  by  the 
Director  of  Army  Research  and  within  the  Department  of  Defense  by  annual  Apportionment  Reviews  chaired  by  a  representative 
of  OUSDRE.  Coordination  of  this  research  Is  furthered  within  DOD  through  DOD  Topical  Reviews  and  b>  participation  on  a  num¬ 
ber  of  subgroups  of  the  Simulation  Technical  Advisory  Group  and  membership  on  the  Education  and  Training  Technical  Advisory 
Croup.  S&TD  research  Is  coordinated  directly  with  other  service  R&D  organizations,  such  as  the  Army's  Project  Manager  for 
Training  Devices  (PM  TRADE),  the  Air  Force  Human  Resources  Laboratory  (AFHRL),  the  Naval  Personnel  Research  and  Development 
Center  (NPRDC),  and  the  Naval  Training  Equipment  Center  (NTEC)  on  a  continuing  basis. 

H.  (U)  WORK  PERFORMED  BY:  The  contractors  for  this  program  are  the  Human  Resources  Research  Organization,  Alexandria, 
Virginia,  and  Honeywell,  Inc.,  Minneapolis,  Minnesota.  The  ln-house  developing  organization  responsible  for  this  program  Is 
the  US  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences,  Alexandria,  Virginia. 


UNCLASSIFIED 
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UNCLASSIFIED 


Program  Element:  #6. 37. 44. A  Title:  Training  Simulation 

DOD  Mission  Areal  #552  -  Environmental  and  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology  1  -velopment 

I.  (U)  PR  OCR  AH  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Recent  accomplishments  under  this  program  element  are  grouped  Into  three 
research  need  areas.  System  Simulators  and  Training  Devices:  Specification  of  visual  simulation  requirements  for  Ml  tank 
driver  training.  Training  effectiveness  evaluation  of  Ml  Unit  Conduct-of-Flre  Trainer  (U-COFT).  Test  plans  for  evaluation 
of  Infantry/Cavalry  Fighting  Vehicles  (IFV/CFV)  U-COFTs.  Specification  of  functional  requirements  for  an  Army  aviation 
training  research  simulator.  A  model  for  optimizing  the  mix  of  flight  simulator  and  aircraft  use  for  aviator  training. 
"Non-System"  Simulation  and  Training  Devices:  Draft  Training  Circular  on  "How  to  Prepare  and  Conduct  a  Multiple  Integrated 
Laser  Engagement  System  (MILES)  Exercise."  Conduct  of  MILES  Operational  Teat  (OT)  III.  Development  of  an  Improved  Army 
Training  and  Evaluation  Program  (ARTEP)  for  use  with  MILES.  Specification  of  training  feedback  procedures  for 
Computer-Assisted  Map  Maneuver  Syatem  (CAMMS)  battle  simulation.  Specification  of  procedures  for  Integrating  MILES  and 
CAMMS  for  battalion  tactical  training.  S&TD  Requirements  Definition  and  Evaluation:  Handbook  on  how  to  determine  training 
device  requirements.  Model  for  selecting  alternative  training  device  designs.  Analysis  of  US  Army,  Europe  (USAREUR)  Ml 
tank  gunnery  simulation  requirements. 

2.  (U)  FY  1982-FY  1984  Planned  Program:  The  program  for  FY  1982-FY  1984  can  also  be  divided  Into  three  research  need 
areas.  System  Simulation  and  Training  Devices:  Determination  of  physical  fidelity  requirements  for  advanced  flight  simu¬ 
lators.  Flight  transition  training  programs  for  CH-47  and  UH-60  flight  simulators.  Application  of  advanced  voice  technol¬ 
ogy  for  Improved  UH-1  instructional  flight  trainer.  Guidelines  for  simulation  systems  "embedded"  In  weapon  systems. 
"Non-System"  Simulation  and  Training  Devices:  Strategies  for  command  and  control  training  using  the  Computer-Assisted 
Tactical  Training  Syatem  (CATTS).  Guidelines  for  design  of  general-purpose  maintenance  training  simulators.  Guidelines  for 
the  application  of  advanced  technologies  for  low-cost,  personal/ Bnall-group  tactical  training  simulators.  S&TP  Requirements 
Definition  and  Evaluation:  Automated  procedures  for  determining  almulator/tralning  device  requirements.  Automated  proce¬ 
dures  for  assessing  almulator/tralning  device  effectiveness  during  design. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


UNCLASSIFIED 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 

Prograa  Element :  1*6. 37. 48. A  Title:  Advanced  Development  of  Automatic  Teet  Equipment  end  Systems 

DOD  Mission  Areal  #5Sl  -  Electronic  and  Physical  Budget  Activity:  12  -  Advanced  Technology  Development 

Sclencea  (ATP)  ~ 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTAL  for  program  ELEMENT 
QUANTITIES 

8392 

9<il9 

TT555 

TTsB 

Continuing 

Not  Applicable 

D  129 

Automatic  Test  Support 
Systems  (ATSS) 

7753 

7491 

8756 

8235 

Continuing 

Not  Applicable 

N  D244 

\ 

ATSS  Language  Util  A  Stand 

639 

2128 

2579 

3284 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  Thla  Program  Element  (PE)  leads  to  production  and  fielding  of  test 
equipment  by  transferring  today's  automatic  teat  equipment  technology  to  hardware  to  overcome  logistics  problems  In  the 
field  caused  by  the  complex  electronic  and  optical  systems  which  are  an  Inherent  part  of  the  advanced  technology  systems 
being  fielded  by  the  Army.  Maintenance  of  these  systems  now  requires  highly  trained  repairmen,  excessively  large  Automatic 
Teat  Equipment  (ATE),  or  Interim  small-scale  special  purpose  ATE.  The  objective  of  thla  PE  la  to  achieve  a  substantial 
Improvement  in  maintenance  support  by  fielding  the  fewest  variations  of  type  classified  STANDARD  teat  equipment  possible. 
Complementary  ATE  systems  will  be  fielded  to  enable  relatively  low-skilled  electronics  technicians  to  troubleshoot  and 
repair  highly  sophisticated  electronic  and  optical  systems.  The  Direct  Support  Automatic  Test  System  (DS  ATSS)  will  be 
shelter  mounted  and  consist  of  a  Base  Station  Test  Facility  (BSTF).  A  contract  test  set  (CTS)  will  allow  direct  support 
maintenance  on  the  forward  battle  area.  A  DS  ATSS  will  allow  direct  support  diagnosis  on  electronic  assemblies  removed  at 
the  organizational  level  from  such  systems  as  the  Advanced  Attack  Helicopter  and  the  Ml  Tank.  The  work  under  this  PE  Is 
consistent  with  the  efforts  to  reduce  ATE  proliferation  being  sponsored  by  the  Joint  Logistics  Commanders  (JLC).  Both  the 
large  and  the  small  ATE's  are  required  to  reduce  Incorrect  diagnosis  and  unnecessary  repairs;  reduce  diagnostic  time;  reduce 
the  variety  of  manual  teat  equipment  In  the  field;  and  reduce  provisioning  requirements  and  need  for  skilled  personnel. 

These  efforts  support  the  Army  requirements  for  ATE  at  division  level  and  below.  This  PE  Includes  vital  complementary  soft¬ 
ware  efforts  related  to  standard  programing  languages  and  software  maintenance  facilities  to  allow  the  maximum  possible 
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Program  Element :  16.37. 48. A 

DOD  Mission  Areal  1531  -  Electronic  and  Physical 
Sciences  (ATP) 


Title:  Advanced  Development  of  Automatic  Test  Equipment  and  Systems 
Budget  Activity:  #2  -  Advsnced  Technology  Development 


applications  of  expensive  software  development.  The  Army  was  requested  by  House  of  Representatives  Report  196-916  that, 
prior  to  any  final  decision  or  action  taken  relative  to  consolidation  or  creation  of  a  Single  Manager,  Test,  Measurement  and 
Diagnostic  Equipment  (TMDE)  function,  or  any  realignment  or  moves  on  this  topic,  the  House  Armed  Services  Committee  be  noti¬ 
fied  of  the  plan  and  provided  justification.  On  7  January  1981  a  letter  was  forwarded  to  the  Honorable  Melvin  Price  stating 
that  the  Commander,  Communications  and  Electronics  Materiel  Readiness  Command  (CERCOM),  was  designated  the  Single  Manager  of 
TMDE.  This  decision  will  allow  the  Army  to  achieve  the  goals  of  standardization,  economy,  and  productivity,  and  provide 
program  managers  and  development  commands  technical  support  to  Insure  that  system  disgnoatlc  requirements  are  addressed 
early  In  the  program  cycle.  The  establishment  of  the  Single  Manager  for  TMDE  Is  the  result  of  continuous  management  reviews 
and  evaluation  processes.  An  Important  element  of  this  review  was  the  'Reiser  Study'  completed  In  the  fall  of  1979.  This 
study  together  with  other  quantitative  reviews  made  by  US  Army  Materiel  Development  and  Readiness  Command  (DARCOH)  resulted 
In  the  decision  to  locate  the  Single  Manager  for  TMDE  at  Ft  Monmouth,  NJ.  The  Implementation  of  the  'Single  Manager' 

Concept  is  s till  pending. 

C.  (U)  BASIS  FOR  FT  1983  RDTE  REQUEST:  Initiate  the  advanced  development  of  a  shelter-mounted  Directed  Support  Automatic 
Test  Support  System  (DS  ATSS)  consisting  of  the  base  station  test  fsclllty  (BSTF)  snd  contact  test  set  (CTS).  Production  of 
the  DS  ATSS  and  the  CTS  la  scheduled  for  FY87,  and  the  first  test  sets  will  deploy  to  Europe. 

D.  (U)  COMPARISON  WITH  FT  1982  RDTE  REQUEST:  ($  In  thoussnds) 

Totsl 

Addltlonsl  Estimated 


FT  1981 

FY  1982 

FY  1983 

To  Completion 

Cost 

RDTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 

8392 

9619 

11335 

Continuing 

Not  Applicable 

submission) 

8392 

14355 

9665 

Cont lnulng 

Not  Applicable 

Decrease  In  FY82  Is  due  to  reprogrsmlng  to  higher  priority  Army  requirements.  FY83  increase  represents  additional  requlre- 
menta  that  were  brought  forward  after  the  decrease  In  the  previous  year. 
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Program  Element :  I6.37.A8-A 

DOD  Mission  Area:  #551  -  Electronic  and  Physical 
Sciences  (ATP) 


Title:  Advanced  Development  of  Automatic  Test  Equipment  and  Systems 
Budget  Activity:  >2  -  Advanced  Technology  Development 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  In  thousands):  Not  Applicable. 
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Program  Element:  #6.37.48 .A  Title:  Advanced  Development  of  Automatic  Test  Equipment  and  Systens 

DOD  Mission  Area:  #551  -  Electronic  and  Physical  Budget  Activity:  #2  -  Advanced  Technology  Development 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  These  efforts  support  the  Army  requirements  for  Automatic  Test  Equipment 

(ATE)  at  division  level  and  tielow.  The  first  automatic  test  set  was  the  simplified  Test  Equipment  -  Internal  Combustion 

Engines  (STE-1CE)  which  provided  the  motorpool  engine  repairman  with  ATE.  This  test  set,  fielded  In  FY  1979,  is  being 

expanded  to  cover  the  entire  vehicular  electrical  systems  on  the  XH!  tank  and  Fighting  Vehicle  System.  This  Simplified  Test 

Equipment-Expandable  (STE-X)  is  being  partially  funded  by  t,  ••ehlcle  development  managers.  The  STE-X  program  translations 
to  Program  Element  64746A  this  year.  Defective  electrical/electrical  assemblies  such  as  as  receivers,  transmitters,  mlsBlle 
guidance  systems,  optics,  fire  control  subassemblies,  etc.,  when  detected  by  STE-X  or  by  other  test  equipment,  are  removed 
and  sent  to  the  rear  for  repair.  This  rear  echelon  maintenance  facility,  direct  support,  will  be  providi  '  with  the  Modular 
Direct  Support  Automatic  Test  Support  System  (DS  ATSS).  The  shelter-mounted  DS  ATSS  will  be  specially  co  figured  for  each 
crmmodlty  class.  For  example,  the  missile  DS  ATSS  will  Include  appropriate  diagnostic/alignment  capabilities. 

Subassemblies  and  printed  circuit  boards  (PCB)  that  are  Identified  as  faulty  by  the  DS  ATSS  are  sent  to  the  General  Support 
(GS)  where  other  ATE  Automatic  Test  Equipment  Missile  Support  (ATEMS)  and/or  the  AN/USH-410  have  the  diagnostic  capability 
required  to  Identify  defective  piece  parts  (e.g.,  semiconductor  devices)  that  need  to  be  replaced  so  that  the  subassem- 
bly/PCB  can  be  returned  to  stock.  This  PE  funds  development  and  fielding  efforts  for  DS  ATSS  and  the  direct  support  tran¬ 
sportable  contact  test  set.  The  objective  of  this  PE  Is  to  provide  the  Army  with  standardised  ATE  at  the  direct  support  V. 

level . 

C.  (U)  RELATED  ACTIVITIES:  Program  Element  6. 47. 46. A,  Automatic  Test  Support  Systems,  accomplishes  the  engineering 
development  work. 

H.  (U)  WORK  PERFORMED  BY:  In-house  work  la  performed  by  the  US  Army  Communications  Research  and  Development  Command,  FT. 
Monmouth,  NJ;  US  Army  Tank  Automotive  Research  and  Development  Command,  Warren,  MI;  and  US  Army  Missile  Command,  Huntsville, 

AL.  Contractors  are:  RCA  Corporation,  Burlington,  MA;  University  of  Pennsylvania,  Philadelphia,  PA;  Ultrasystems,  Irvine, 

CA.  The  contract  for  DS  ATSS  will  be  awarded  In  1st  Quarter  FY  1983. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Provided  intensive  and  continual  technical  support  to  Army  Program  Managers 

(PM's)  in  the  Integration  of  ATE  Into  their  systems.  Continued  contractual  effort  to  reduce  test  software  development  costs 
and  to  determine  the  methods  of  Implementing  a  Department  of  Defense  Standard  Automatic  Test  Equipment  language.  Completed 
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UNCLASSIFIED 


program  Element :  #6. 37. 48. A 

DOD  Mission  Area:  #551  -  Electronic  and  Physical 
Sciences  (ATP) 


Title:  Advanced  Development  of  Automatic  Test  Equipment  and  Systems 
Budget  Activity:  <2  -  Advanced  Technology  Development 


the  definition  of  a  Direct  Support  Automatic  Test  Support  System  (DS  ATSS)  and  released  the  RFP  for  DS  ATSS  development. 
Withdrew  solicitation  of  the  Advanced  Development  contract  because  o'  high  risk  at  that  particular  time.  Continued  contrac¬ 
tual  effort  to  reduce  teat  software  development  costs  and  to  determine  methods  of  Implementing  DOD  directives  on  stand¬ 
ardization  of  ATE  software  languages.  Continued  to  monitor  DOD-wlde  ATE  development  efforts.  Completed  the  development 
contract  for  the  general  purpose  vehicular  ATE,  STE-X. 

2.  (U)  FY  1962  Program:  Release  of  a  Request  For  Proposals  (REP)  to  Industry  for  DS-ATSS.  Complete  development  con¬ 
tract  for  general  purposes  STE-X.  Source  selection  for  DS-ATSS  will  begin.  Continue  work  to  establish  a  full  transportabi¬ 
lity  of  ATE  software  and  efficiency  of  test  program  set  generation. 

3.  (U)  FY  1983  Planned  Program:  Award  the  Advance  Development  (AD)  contract  for  the  DS-ATSS.  Continue  ATE  require¬ 
ments  update  on  the  development  status  of  new  Army  systems.  Begin  Intensive  coordination  with  program  managers  to  insure 
maximum  possible  design  aimed  at  use  of  DS-ATSS  for  system  maintenance . 

4.  (U)  FY  1984  Planned  Program:  Continue  Advance  Development  of  DS-aTSS  base  station  test  facility  and  contact  test 
set.  Initiate  DS-ATSS  fielding  plans  and  provide  system  specifications  to  program  managers. 

5.  (U)  Program  to  Completion:  DS-ATSS  will  transition  Into  engineering  development  and  then  Into  microprocessing, 
configuration,  and  sizing  of  test  equipment.  This  Is  a  continuing  program. 
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FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Project:  #DJ29 

Program  Element :  #6. 37.48. A 

DOD  Mission  Area:  #531  -  Electronic  and 

Physical  Sciences  (ATP) 


Title:  Automatic  Test  Support  Systems  (ATSS) 

Title :  Advanced  Development  of  Automatic 
Teat  Equipment  and  Systems 

Budget  Activity:  #2  -  Advanced  Technology  Development 


■\ 

v 


A.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  effort  supports  the  Army  requirements  for  Automatic  Test  Equipment  (ATE) 
at  Division  level  and  helow.  A  need  exists  within  the  Army  to  develop  a  modular,  mobile  direct  support  automatic  test  equip¬ 
ment  system  which  trill  allow  forward  area  testing  and  either  repair  on  site  or  evaluation  to  the  more  capable  General  Support 
ATE  now  being  procured  and  fielded.  Without  the  direct  support  ATE  capability,  the  operational  readiness  of  prime  weapons 
systems  such  as  Advanced  Attack  Helicopter  (AAH) ,  TOW  Fighting  Vehicle  Systems,  Single  Channel  Ground  and  Airborne  Radio 
System  (SINCGARS)  will  be  significantly  degraded.  The  alternative  is  to  let  each  prime  system  develop  Its  own  unique  test 
equipment  resulting  In  greater  costs,  proliferation  of  different  test  sets,  and  unacceptable  level  on  nonoperatlonal  weapons 
systems.  Organizational-level  ATE,  the  Simplified  Test  Equipment  -  Internal  Combustion  Engines  (STE-ICE),  was  fielded  In  FY 
1979  to  units  In  Europe.  Further  application  of  this  diagnostic  capability  Simplified  Teat  Equipment-Expandable  (STE-X)  Is 
being  developed  so  that  all  on-board  electronic  systems  will  be  tested,  with  the  final  result  that  the  Army  will  have  one 
organizational  test  set  to  fault-lsolate  combat  vehicles. 

B.  (U)  RE1ATED  ACTIVITIES:  Program  Element  6.47.46  (Automatic  Test  Support  Systems)  accomplishes  the  engineering 
development  work. 

C.  (U)  WORK  PERFORMED  BY:  In-house  work  Is  performed  by  the  Communlcatlons-Electronics  Command,  Fort  Monmouth,  NJ;  con¬ 
tractual  efforts  are  provided  by  Emerson  Electric,  St.  Inula,  MO;  RCA  Corporation,  Burlington,  MA;  University  of 
Pennsylvania,  Philadelphia,  PA;  Ultrasystema,  Irvine,  CA.  One  contract  is  to  be  awarded  In  FY  1982  via  competitive  bid. 

D.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS:  Completed  Operational  Test  (OT  1)  of  concept  of  applying  Automatic 
Test  Equipment  (ATE)  at  the  General  Support  Field  Maintenance  Level.  Required  Operational  Capability  (ROC)  was  Initiated, 
and  the  need  for  a  Direct  Support  Automatic  Test  System  (DS-ATSS)  was  validated.  The  request  for  proposal  for  the  Advanced 
Development  contract  for  DS-ATSS  was  released  in  FY  1980  and  subsequently  withdrawn  in  FY81  due  to  high  risk.  Award  contract 
for  general  purpose  Vehicular  Automatic  Test  Equipment  STE-X.  The  STE-X  tester  will  transition  Into  engineering  development. 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Determined  the  technical  capabilities  of  indurrry  In  ATE  and  finalized  the 

DS-ATSS  requirement  for  the  Army.  Developed  DS-ATSS  design  specifications.  Withdrew  solicitation  Jun  81-  Mission  Element 
Need  Statement  (MENS)  was  prepared  for  the  DS-ATSS  development.  Completed  preparations  and  studies  leading  to  advanced 
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!  Project:  IDJ29  Title:  Automatic  Test  Support  Systems  (AT5S) 

Program  Element :  16. 37. 48. A  Title :  Advanced  Development  of  Automatic 

Teat  Equipment  and  Syatema 

DOD  Mission  Area:  1531  -  Electronic  and  Budget  Activity:  #2  -  Advanced  Technology  Development 

Physical  Sciences  (ATP) 

development  of  Simplified  Test  Equipment-Expandable  (STE-X).  Award  the  Advanced  Development  Contract  for  the  general  purpose 
vehicular  ATE,  STE-X. 

2.  (U)  FY  1982  Program:  Release  of  Request  for  Proposals  (RFP)  to  Industry  for  DS-ATSS.  Begin  source  selection  pro¬ 
cess  for  DS-ATSS.  Complete  development  contract  for  general-purpose  STE-X. 

3.  (U)  FY  1983  Planned  Program:  Award  the  Advance  Development  (AD)  contract  for  the  DS-ATSS.  Begin  intensive  coordi¬ 
nation  with  program  managers  to  Insure  maximum  possible  design  aimed  at  use  of  AS-ATSS  for  system  maintenance. 

4.  (U)  FY  1984  Planned  Program:  Continue  Advanced  Development  of  DS-ATSS  base  station  test  facility  and  contact  test 

sets.  Initiate  DS-ATSS  fielding  plans  and  provide  system  specifications  to  program  managers. 

,  5.  (U)  Program  to  Completion:  The  DS-ATSS  will  transition  into  Engineering  development  and  then  into  production  capi¬ 

talizing  on  advancements  made  by  industry  with  microprocessing  configuration,  sizing  of  test  equipment,  and  test  support  phi¬ 
losophy.  This  is  a  continuing  program. 

6.  (U)  Major  Milestones:  Not  Applicable. 
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Project:  IDJ29  Title:  Automatic  Test  Support  Systems  (ATSS) 

Program  Element:  #6. 37. 48. A  Title:  Advanced  Development  of  Automatic 

Test  Equipment  and  Systems 

DOD  Mission  Area:  #551  -  Electronic  and  Budget  Activity:  #2  -  Advanced  Technology  Development 

Physical  Sciences  (ATP)  "  ” 


7.  (U)  Resources  ($  In  thousands): 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

ROTE 

Funds  (current  requirements) 

7753 

7491 

8756 

8235 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FY  1981 
submission) 

7753 

12221 

7024 

Not  shorn 

Continuing 

Not  Applicable 

Quantities  (current  requirements)  Not  Applicable. 

Quantities  (as  shown  In  FY  1980 
submission)  Not  Applicable 

The  decrease  in  FY82  Is  due  to  reprograming  to  higher  priority  developments.  FY83  increase  represents  additional  require¬ 
ments  that  were  brought  forward  after  the  decrease  In  the  previous  year. 

Other  Appropriations:  Not  Applicable. 
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FT  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa  Element:  #6.37 .49. A  Title:  Technical  Vulnerability  Reduction 

DOD  Mias Ion  Areal  #531  -  Electronics  and  Physical  Science  (ATP)  Budget  Activity:  #2  -  Advanced  Technology  Developaent 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FT  1982 

FT  1983 

FT  1984 

Addltlonol 

Estimated 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 
5%B — 

Estimate 
TT899 - 

Estimate 
TTJT9B - 

Eatlaate 

non? — 

To  Completion 
Continuing 

Costa 

Hot  Appl lcable 

D462 

Technical  Vulnerability 
Reduction 

5968 

12899 

10198 

10234 

Cont lnulng 

Not  Applicable 

B.  (U) 

BRIEF  DESCRIPTION  OF  ELEMENT  AND 

MISSION 

NEED:  The  need 

la  to  Insure  that  US  Army  ayateaa  are 

hardened  against  cur- 

rent,  projected,  and  reactive  enemy  threats.  To  aeet  this  need,  a  US  Army  Materiel  Developaent  and  Readlneaa  Conand 
(DARCOM)  organisation  was  established  to  be  the  single  management  focal  point  to  enaure  that  counter-counteraeasures  (CCM) 
are  Incorporated  Into  ayateaa  under  developaent  at  any  appropriate  point  from  design  to  fielding.  Through 
developaent/manageaent  of  Army-wide  CCM  plans  to  counter  enemy  laser  and  RF  threats,  perforaance  of  selected  detailed  ana¬ 
lyses,  coordination  and  Integration  of  various  Departaent  of  Defense  efforts,  and  evaluation  of  CCM  progress,  this  prograa 
ensures  that  the  above  need  la  aet. 

BASIS  MR  FT  1983  ROTE  REQUEST;  The  coordinated  Army  CCM  plan  will  be  executed,  progress  will  be  aeasured,  and 
those  CCM  prograas  having  low  potential  for  payoff  or  In  which  progress  la  not  being  made  will  be  revised  or  terminated .  The 
Coordinated  Army  CCM  plan  Includes  technology/assessaent  efforts  to  harden  electro-optics  systems  against  high-energy  laser 
(HEL)  and  other  eneay  E-0  countermeasures  threats  as  well  aa  efforts  to  harden  Coaaand ,  Control,  and  Coaaunlcatloos  (C3), 
radar.  Identification  Friend  or  Foe  (IFF),  navigation  and  weapon  systeaa  against  eneay  location/ destruction  and/or  Jaaalng 
attempts. 
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Program  Element:  #6. 37. 49. A  Title:  Technical  Vulnerability  Reduction  / 

POP  Mission  Area: ISSl  -  Electronics  end  Physical  Science  (ATP)  Budget  Activity:  li  -  Advanced  Technology  DcvelopS'ent 

/ 

D.  (U)  COMPARISON  WITH  FT  1962  ROTE  BEQUEST:  ($  In  thousands) 


Ft  1981 

Ft  1982 

Ft  1983 

Additional 

To  Completion 

Total 

Estimated 

Coat 

ROTE 

Funds  (current  requirement a) 

3968 

12899 

10198 

Continuing 

Not  Applicable 

Funds  (ss  shown  in  Ft  1982 

submission) 

3968 

12938 

3840 

Continuing 

Not  Applicable 

Decrease  In  Ft  1982  funding  la  due  to  application  of  revised  civilian  pay  and  inflation  indices-  Increase  In  Ft  1983  due  to 
Increase  in  priority  and  full  Implementation  of  laser  CM/ COM  plan. 

E.  (U>  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  >6. 37. 49. A  Title:  Technical  Vulnerability  Reduction 

DOD  Mission  Areal  155 1  -  Electronics  and  Physical  Science  (ATP)  Budget  Activity:  >2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objective  of  this  effort  Is  to  provide  a  alngle  management  focal  point 
within  DARCOM  to  plan  and  execute  an  effective  Countermeaaures/Counter-Countermeaaurea  (CM/CCM)  program  that  avoids  dupli¬ 
cation  while  enaurl  ig  that  US  Army  equipment  and  ayatems  are  sufficiently  hardened  against  current,  projected,  and  reactive 
threats.  This  la  accomplished  by  coordinating  and  Integrating  the  CQt  assessment  and  technology  efforta  of  various  DAKCOM 
agencies  to  enaure  coverage  of  critical  ayatema  In  light  of  the  threat  posed  by  the  enemy  to  US  Army  combat  operations.  The 
progress  of  such  efforts  Is  technically  evaluated  and  measured  agalnat  such  things  as  requirements,  responsiveness  to 
Identified  threat  characteristics  and  priorities  Important  for  CCM  design,  completeness,  current  funding  levels,  and  priori¬ 
ties  for  additional  resources.  Specific  technical  CCM  problems  not  adequately  covered  by  the  existing  efforta  are  solved  by 
conducting  Independent  studies  of  selected  systems  and/or  developmental  Items. 


G.  (U)  BELATED  ACTIVITIES;  The  proper  execution  of  a  coordinated  Army  plan  to  harden  Its  critical  systems  against  enemy 
electronic  warfare  (EM)  attempts  requires  Interaction  between  the  Training  and  Doctrine  Command/Materlel  Development  and 
Readiness  CoMand/Intelllgence  and  Security  Command  (TRADOC/DARCOM/INSCOM) .  This  program  provides  such  Interaction  to  Insure 
that  the  newest  technologies  combined  with  optimised  tactics  and  up-to-date  Intelligence  provide  effective  and  survlvable 
weapon  systems.  All  CCW-related  efforts  are  contained  within  the  overall  plan  which  requires  the  additional  Interaction  with 
TRADOC  (requirements),  the  Army  Medical  Coaand,  the  Surgeon  General,  and  the  Army  Hygiene  Agency  (eye  protection).  Ulthln 
DARCOM,  this  office  will  nonltor/gulde  the  CCM-related  work  performed  by  the  Office  of  Missile  Electronic  Warfare  (OMEW)  In 
PE  6.37.18.A  (EW  Vulnerability/ Susceptibility) .  Thire  la  no  unnecessary  duplication  of  effort. 

H.  (U)  WORK  PERFORMED  BY:  Work  under  this  program  Is  performed  by  the  US  Army  Development  and  Readiness  Command 
Counter-Countermeasures  (DARCOM  CM/CCM)  Center  located  at  the  US  Army  Electronics  Reaearch  and  Development  Command  (ERADCOM), 
Adel phi,  Maryland.  Specific  DARCOM  laboratories  and  Product  Managers  perform  various  parts  of  the  work  called  for  In  the 
coordinated  plan. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCR&MS: 


1.  (U)  PY  1981  and  Prior  Accomplishments:  Implemented  the  portion  of  the  Coordinated  Army  CCM  plan  designed  to  har¬ 

dened  US  electro-optics  (EO)  systems  damage  from  enemy  laser  threats.  Hardening  evaluations/techniques  Include  hardened 
glass  In  Army  periscopes,  eye-protection  filters  for  dayslghts,  optical  signature/damage  reduction,  and  new  canopy  materials 
for  helicopters.  Electronic  Counter-Countermeasures  (ECCM)  requirements  were  eatabliehed/verlfled  for  SOT AS,  AN/APS-94F, 
E-SCAN,  M1CNS  and  Cubic  Data  Links  (as  used  with  the  RW  and  SOTAS).  The  ECCM  techniques  resulting  from  these  requirements 
will  now  transition  Into  hardware.  Completed  electronic  warfare  (EW)  effects  model  for  command,  control,  and  communications 
(C3)  networks  which  will  be  demonstrated  to  the  Sth  Signal  Coosand  for  use  by  US  forces  In  Germany.  Completed  development  of 
chaff  nodal. 
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2.  (U)  FT  1982 -FT  1984  Prograa:  Evaluate/harden  Air  Defense  syateaa  against  chaff  utilizing  chaff  aodel.  Modify  EW 
effacta  aodel  based  on  Inputs  fri*  US  forces  in  Germany.  Determine  hardening  requirements  for  frequency  hop  systems  against 
advanced  enemy  threats  to  frequency  hop  systems.  Develop  coordinated  Army  CCM  hardening  plan  covering  C3,  radar,  navigation, 
IFF,  and  electro-optics  systeas  (to  threats  not  covered  In  existing  Laser  CCM  Plan).  Manage/update  existing  Laser  CCM  Plan. 
Efforts  under  this  plan  during  FT  1982  mill  demonstrate  optical  signature/ damage  reduction  for  both  ln-band  and  out-of-band 
radiation  and  evaluate  eye-protection  devices  to  determine  degradation  (If  any)  caused  by  their  use.  The  FT  1983  prograa 
will  complete  developaent  of  coordinated  Army  CCM  hardening  plan  for  C3,  radar,  navigation.  Identification,  Friend  or  Foe 
(IFF),  and  electro-optics  systems;  Implement  plan;  modify  electronic  warfare  (EH)  effects  aodel  to  be  used  In  planning  US 
Army  EH  alsslona  and  as  a  training  aid  for  the  Combat  Electronic  Harfare  and  Intelligence  (CEHI)  units  In  Europe;  coaplete 
evaluation  of  the  effectiveness  of  advanced  frequency  hop  modes  for  Army  applications;  coaplete  hardening  Investigation  for 
frequency  hop  systeas  against  advanced  signal  acqulsltlon/locatlon/ jamming  threats;  coaplete  hardening  requirements  eval¬ 
uation  for  SH0KAD6  C2;  coaplete  evaluation  of  hardening  options  for  Forward-Looking  Infrared  (FLlR)a,  Image  intenslf lera,  and 
dayslghte  and  Incorporate  Into  developnental/selected  fielded  equipment;  conduct  Impact  asaessaents  to  determine  coat  of 
Incorporating  previously  tested  CCM  into  existing  laser-guided  weapon  systems;  pet  form  field  tests  to  demonstrate 
effectiveness  of  CCM  techniques  In  prototype  E-0  equipment.  The  FT  1984  program  will  aaoage/update  coordinated  Army  CCM  har^v 
den.ng  plan  that  includes  all  enemy  threat  responses.  This  plan  will  furnish  the  priority  and  guidance  for  US  Army  CCM 
Investigations,  evaluation,  hardening  requirements,  tachnology  thrusts,  and  system  applications  and  will  ensure  that  critical 
US  systeas  are  appropriately  hardened  against  current,  projected  and  reactive  enemy  threats.  All  US  Army  equlpaent  and 
weapons  systeas  will  be  Included  covering  the  broad  classes  of  C3,  radar,  navigation,  IFF,  and  electro-optics. 

3.  (U)  Frogram  to  Completion:  This  Is  a  continuing  prograa. 
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Program  Element:  #6. 37. 52. A  Title:  Demilitarization  Concepte 

DOD  Mission  Areal  #552  -  Environmental  and  Life  Sciences  Budget  Activity:  12  -  Advanced  Technology  Development 
Advancej  Technology  Development  '  ”  " 

A.  («)  RESOURCES  (PROJECT  LISTINGS):  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

“5557 

11766 

13768 

Continuing 

Not  Applicable 

A994 

Demilitarization  Concepts 

0 

9467 

12766 

13768 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCR1PTI0H  OF  ELEMENT  AM)  MISS10H  MEED:  Toxic  Munitions  which  are  obsolete  or  leaking  agent  pone  a  growing 
potential  hazard  to  the  public  and  the  environment .  Experiences  with  design,  construction,  and  operation  of  Chemical 
Demilitarization  facilities  and  equipment  have  confirmed  the  criticality  for  innovative  and  new  technology  to  maximize  safety 
and  efficiencies  and  reduce  coats.  Energy-efficient  technology  must  be  considered  and  Incorporated  into  all  future  chemical 
demilitarization  designs.  Current  and  increasingly  restrictive  environmental  constraints  require  advancement  in  the 
state-of-the-art  for  control  of  emissions .  A  concerted  effort  must  be  devoted  to  maximize  the  safety  aspects  of  all  faceta 
of  chemical  demilitarization  operations.  Detectors  of  sublethel  levels  of  hazardous  toxic  agents  in  work  area  emission 
streams  must  incorporate  the  latest  state-of-the-art  technology  to  prevent  exposure  of  workers,  transients,  and  the  civilian 
population  to  even  minute  quantities  of  agent.  Ultimate  disposal  of  waste  products  under  existing  and  new  standards  must 
also  be  addressed.  Concepts  for  future  demilitarization  plants  to  dispose  of  material  identified  for  disposal  will  require 
capacities  two  to  six  times  larger  than  the  existing  Chemical  Agent  Munitions  Disposal  System  (CAMDS)  facility.  The  eventual 
task  of  disposing  of  the  current  chemical  agent  stockpile  will  require  capacities  many  times  larger  than  even  these  planned 
facilities.  Projected  costs  for  stockpile  disposal  exceed  $2  billion  using  current  technology.  This  reaearch  area  provides 
the  technology  to  support  the  ongoing  and  future  chemical  demilitarization  requirements  with  cost  effective  and  less 
energy-intensive  systems. 

C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  The  funds  requested  for  FY  1983  will  complete  detailed  evaluations  of  alternative 
agent  destruction  processes  and  allow  laboratory  verification  of  chemical  processes  and  reaction  byproducts.  Pilot  design 
will  be  initiated  for  the  most  promising  disposal  and  monitoring  technologies  including  design,  fabrication,  and  evaluation 
of  prototype  equipment.  Pilot-scale  demilitarization  waste  disposal  system  designs  will  be  initiated. 
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Progran  Element:  #6.37.52.*,  Title:  Demilitarization  Concepts 

DOD  Mission  Areal  1552  -  Environmental  and  Life  Sciences  Budget  Activity: <2  -  Advanced  Technology  Development 
Advanced  Technology  Development 


COMPARISON  WITH  FT  1982  ROTE  REQUEST:  ($  In  thousands) 


FT  1981 

FT  1982 

FY  1983 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

to  Completion 

Cost 

Funds  (Current  requirements) 

0 

9467 

12766 

Continuing 

Not  Applicable 

Funds  (as  shown  In  FT  1982 
submission) 

0 

11921 

7000 

Continuing 

Not  Applicable 

The  funding  decrease  of  $2454  thousand  In  FT  1962  Is  a  result  of  a  Congressional ly  directed  change  In  the  program.  The  fund¬ 
ing  Increase  of  $5766  thousand  In  FT  1983  Is  a  result  of  a  decision  to  accelerate  this  program  in  order  to  provide  needed 
technology  for  Incorporation  Into  stockpile  disposal  plant  design  scheduled  for  Initiation  in  FT  1985  for  Johnston  Atoll. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Eleven t:  I6.37.52.A  Title:  Demilitarisation  Concepts 

DOD  Mission  Areal  #552  -  Environmental  and  Life  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development 
Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  la  designed  to  provide  Improved  technology  necessary  to  efficien¬ 
tly  demilitarize  existing  stockpiles  of  obsolete  chemical  munitions  and  agents  and  eventually  the  entire  current  chemical 
stockpile.  Existing  facilities  Incorporate  agent  destruction  processes  developed  more  than  a  decade  ago.  This  was  necessi¬ 
tated  by  tight  schedules  and  the  absence  of  research  efforts  prior  to  process  development.  The  eventual  task  of  chemical 
agent  stockpile  demilitarization  necessitates  higher  capacity  and  more  efficient,  yet  environmentally  safe,  disposal  facil¬ 
ities.  Current  developments  in  response  to  national  hazardous  waste  disposal  problems  provide  a  multitude  of  potential  chem¬ 
ical  destruction  processes  which  should  be  considered  prior  to  design  of  future  large-scale  demilitarization  facilities.  The 
major  thrust  of  this  R&D  effort  will  Initially  be  devoted  to  development  of  alternative  agent  destruction  processes.  Current 
processes  are  labor  and  energy  Intensive  and  produce  large  quantities  of  byproducts  which  are  difficult  to  dispose  of  because 
of  environmental  concerns.  Emphasis  will  be  placed  on  conversion  to  reusable  materials  or  production  of  landfillable  bypro¬ 
ducts.  Energy  recovery  concepts  will  be  Included  In  any  alternative  system-  Concurrent  with  agent  destruction  studies, 
advanced  munitions  processing  concepts  will  be  evaluated  and  developed  including  more  efficient  methods  of  munition  disassem¬ 
bly.  An  ultimate  goal  la  to  develop  a  concept  for  a  system  capable  of  destroying  both  chemicals  and  explosives  in  a  single, 
efficient  operation,  in  support  of  advanced  demilitarization  designs,  anclllsry  systems  must  be  developed  to  prevent  hazards 
to  personnel  In  work  areas  and  lnault  to  the  environment,  and  more  efficient  methods  must  be  developed  to  dispose  of  existing 
and  future  byproducts,  preferably  by  recycling,  and  to  decontaminate  equipment  and  metal  parts  prior  to  release. 

C.  (U)  BELATED  ACTIVITIES:  There  are  currently  no  related  projects.  No  unnecessary  duplication  of  effort  will  occur 
within  the  Army  or  the  Department  of  Defense.  Open  Interchange  of  Ideas  with  the  Environmental  Protection  Agency  (EPA)  and 
other  non-Defense  agencies  Is  being  used  to  avoid  duplication  in  the  hazardous  materials  destruction  process  area, 
large-scale  destruction  of  toxic  chemical  agents  and  munitions  Is  solely  the  responsibility  of  the  US  Army  Toxic  and 
Hazardous  Materials  Agency. 

H.  (U)  WORK  PERFORMED  BY :  This  was  a  new  start  program  for  FY82.  Contractors  will  be  selected  by  competitive  procurement 
procedures.  All  contracts  will  be  monitored  by  the  US  Army  Toxic  and  Hazardous  Materlsls  Agency. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FT  1981  and  Prior  Accomplishments:  None  (new  program  In  FY  1982). 

2.  (U)  FY  1982-FY  1984  Planned  Program:  The  primary  thrust  of  this  program  will  be  directed  toward  agent  destruction 
alternative  studies  to  Identify  potential  new  technologies  for  application  to  chemical  demilitarization  process  design. 

UNCLASSIFIED 
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Advanced  munitions  processing  concepts  will  be  initiated.  Advanced  methods  will  be  evaluated  for  final  disposition  of 
existing  demilitarisation  waste.  Environmental  monitoring  and  investigative  studies  will  be  Initiated  to  Identify  current 
advanced  state-of-the-art  analysis  techniques  for  Incorporation  into  prototype  monitoring  systems  designs.  Detailed  eval¬ 
uation  of  alternative  agent  destruction  processes  will  be  Initiated,  Including  laboratory  verification  of  chemical  reactions 
efficiencies,  material  and  energy  balances,  and  product  identification  and  characterisation.  Pilot  design  will  commence  for 
those  technologies  offerl-g  the  most  benefit  and  least  risk  for  Incorporation  Into  planned  chemical  demilitarisation  facility 
design.  Prototype  advanced  munitions  processing  equipment  will  be  designed  and  fabricated  for  evaluation.  Prototype  envi¬ 
ronmental  monitoring  systems  will  be  designed  and  fabricated.  Pilot-scale  demilitarisation  waste  disposal  demonstrations 
will  be  Initiated. 

3.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  f  6. 37.61 .A  Title!  Electronic  Warfare  Vulnerability/ 

Susceptibility  Support 

E00  Ml salon  Area:  #551  -  Electronic  t  Physics!  Sciences  Budget  Activity:  12  -  Advanced  Technology  Developaent 
(Advanced  Technology  Deaonstratlons) 

A.  RESOURCES  (PROJECT  LXST1MG) !  ($  In  thousands) 


Project 
Nun  be  r 


D190 


D235 


RY  1981 

Title  Ac  tua 1 

TOTAL  FOR  PROGRAM  ELEMENT  0 

Electronic  Warfare  0 

Vulnerablllty/Susceptlblllty 
Technical  Support 

Missile  Counter-Counterneasure  0 

Technology 


FY  1982 
Eatlaate 

FY  1983 
Eatlaate 

FY  1984 
Eatlaate 

Additional 

To  Coapletlon 

Total 

Eatlaated 

Cost 

4450 

Continuing 

Not  Applicable 

4450 

Continuing 

Not  Applicable 

0 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Since  an  enasy’ s  use  of  electronic  warfare  (EW)  could  greatly  reduce 
the  effectiveness  of  VS  Army  electronic/electro-optlcal  dependent  systeas,  it  is  vital  to  deteralne  the  susceptibility  to  EW 
of  the  US  Aray  alsslle  and  coaaunlcatlons-electronlc  systeas  and  provide  to  US  Army  developers  recoaaendatlons  on  electronic 
counter-countetaeasurea  (ECCM)  circuits  and  devices  for  alsslle,  coaaunlcatlons-electronlc  (CE)  and  night  vision/ 
electro-optical  (NV/EO)  systeas  that  will  reduce  the  vulnerability  of  US  systeas  to  eneay  EW  operations.  The  objectives  of 
this  prograa  are:  to  develop  advanced  technology  and  applications  thereof  for  the  above-aentioned  EW  analyses  of  US  systeas 
and  the  hardening  of  discovered  weaknesses;  to  analyte  foreign  systeas'  EW  vulnerabilities  for  US  exploitation;  to  deteralne 
logical  eneay  ECCM  responses  to  US  EW;  and  to  provide  guidance  to  the  developers  of  the  next-generation  US  ECU  systeas. 


C.  (U)  BASIS  FOR  FY  1983  RDTE  REQUEST:  Funds  are  required  to:  Continue  the  developaent  of  techniques  and  their  appli¬ 
cations  to  laprove  our  capability  to  perfora  EW  vulnerability  assessaente  of  US  systeas  and  to  develop  ECCM  to  reduce  or 
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eliminate  those  vulnerabilities;  and  to  perform  EW  assessments  of  foreign  systems  to  provide  guidance  for  the  development  of 
US  ECM  systems.  Generic  ECCM  techniques  trill  be  analyzed/developed  for  communications  systems.  Foreign  systems  will  be  sub¬ 
jected  to  EW  analyses  to  determine  their  susceptibilities.  Special  Electromagnetic  Interference  (SEMI)  Investigations  of  US 
systems  trill  be  conducted  to  determine  potential  problems  and  to  recommend  fixes.  Infrared,  ultraviolet,  and  millimeter  wave 
measurements  will  be  made  on  US  and  foreign  systema  to  Indicate  potentially  fruitful  ECM/ECCM  areas. 

0.  COMPARISON  WITH  FY  1982  ROTE  REQUEST:  ($  In  thousands) 


RDTE 

Funds  (current  requirements) 
Funds  (as  shown  In  FY  1982 
submission) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estimated 

COBt 

0 

4450 

Continuing 

Not  Applicable 

Not 

Shown 

4463 

Continuing 

Not  Applicable 

No  funds  are  shown  for  FY  1981  since  this  Program  Element  (PE)  Is  a  new  start.  Previous  work  (through  FY  1981)  was  accom¬ 
plished  under  PE  #6.37. 18. A,  project  D267  (Air  Defense  Weapons  System  Vulnerabllity/Susceptlbillty).  Funding  shown  for  FY 
1982  reflects  Project  D190,  which  was  part  of  Program  Element  #6, 37. 18. A  (Electronic  Warfare  Vulnerabllity/Susceptlbillty)  In 
the  FY  1982  submission.  Funding  difference  In  FY  1982  reflect  minor  adjustments  due  to  changes  In  Inflation  Indices.  Funding 
difference  In  FY  1983  reflect  new  requirements  based  on  restructuring  of  the  project. 


E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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P .  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  provides  for  the  development  of  advanced  EH  technology  and  for  the 

Integration  of  technological  Innovations  and  advancements  Into  Army  communlcatlons-electronlcs,  electro-optical,  and  weapon 
systems.  Principal  products  under  Investigation  emphasize  EW  technology,  cost  reduction  techniques,  weapon  system  operation 
In  severe  EH  envlronaents,  survivability  enhancement,  and  the  exploitation  of  technological  opportunities  which  nay  counter 
new  threats  and  Improve  the  force  multiplier  ratio  of  Army  combat  forces.  The  broad  objectives  of  the  program  are  to:  (l) 
Develop  the  technology  for  determining  the  vulnerability/ suacept Ibill ty  of  Army  systems;  (2)  develop  counter-countermeasureB 
(CCM)  techniques  to  harden  systems  against  enemy  EU  threats;  (3)  reduce  development  costs  through  simulation  techniques;  (A) 
apply  EU  technology  to  new  weapon  systems;  and  (5)  using  input  from  the  Porelgn  Science  and  Technology  Center  (FSTC),  Missile 
Intelligence  Agency  (MIA),  and  Foreign  Technology  Division  (FTD),  analyze  foreign  systems  in  order  that  their  EH  susceptibili¬ 
ties  may  be  exploited.  These  objectives  Involve  moat  of  the  scientific  and  engineering  disciplines  related  to 
communlcatlons-electronlc8,  electro-optical,  and  missile  system  development. 

C.  (U)  RELATED  ACTIVITIES:  The  work  performed  under  this  Program  Element  Is  directly  related  to  the  work  being  performed  ’ 
other  US  Electronic  Research  and  Development  Command  (ERADCGM)  laboratories,  particularly  the  Electronic  Uarfare  Laboratory, 
the  Signals  Uarfare  Laboratory,  and  the  Night  Vision  and  Electro-Optical  Laboratory.  In  particular,  this  work  feeds  directly 
Into  Program  Element  (PE)  #6. 37. 18. A  (EU  Vulnerablllty/Susceptlblllty,  Projects  #D23A,  (Surface/Surface  Ueapon  EU) ,  ID267  (Air 
Defense),  and  D626  (C3  Systems  Vulnerahlllty/Susceptlblllty) .  Results  of  the  vulnerablllty/susceptlblllty  Investigations  and 
ECCM  recommendations  are  furnished  to  other  Army  development  commands;  l.e.,  Missile  Command  (MI CCM)  and  the 
Communlcatlons-Electronlcs  Command  (CECCM).  Efforts  In  this  program  related  closely  to  scientific  and  technical  (SAT)  pro¬ 
grams  conducted  by  the  US  Air  Force  K  #6.37. 18F  (EU  Technology),  6.37.43F  (E-0  Uarfare),  6.37.50F  (CCM  Advanced  Development), 
and  6. 22. OAF  (Active  ECU);  the  US  Navy  PE  #6.27.62N  (EMC)  and  6.37.16N  (Laser  Countermeasures)  (CM/CCH),  and  other  programs 
within  the  US  Army  (6.23.03A  (Mlaslle  Technology)).  Coordination  Is  accomplished  by  exchange  of  technical  reports,  attendance 
at  scientific  meetings  and  conferences,  joint  development  projects,  and  reviews  by  the  Department  of  the  Army  (DA)  and  by  the 
Office  of  the  Secretary  of  Defense  (OSD)  Under  Secretary  of  Defense  for  Research  and  Engineering  (USDRE).  Duplication  Is  pre¬ 
cluded  by  active  participation  by  personnel  in  interagency  working  groups,  liaison  visits  to  agencies  involved  In  EU-related 
SAT  work,  the  free  exchange  of  information  agencies  via  the  Defense  Technical  Information  Center,  and  deliberate  structuring 
of  the  program  to  concentrate  on  the  Army's  EU  needs.  Uhere  areas  of  potential  unwarranted  duplication  have  been  Identified, 
appropriate  agreements  have  been  effected  with  the  command/ agency  concerned.  Membership  exists  In  various  working  groups  and 
committees. 
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H.  (U)  WORK  PERFORMED  BY:  ERADCOM  has  primary  responsibility  for  execution  of  project  D190,  and  MICOM  had  the  primary 
responsibility  for  execution  of  project  D235.  In-house  research,  development,  and  EW  vulnerability/  susceptibility  Is  conduc¬ 
ted  by  ERADCOM  (White  Sands  Missile  Range  (WSMR),  tW) .  In-house  generic  missile  ECCM  research  and  development  Is  conducted  by 
MICOM,  Redstone  Arsenal,  AL .  Major  contractors  are:  Atlantic  Research  Corporation,  Alexandria,  Virginia;  Physical  Science 
Laboratory,  New  Mexico  State  University,  Las  Cruces,  New  Mexico;  and  Lockheed  Missiles  and  Space  Company,  lnc>,  Palo  Alto, 
California.  Contractors  will  perform  approximately  15  contracts  with  a  total  dollar  value  of  approximately  $1,500,000. 


1.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FT  1981  and  Prior  Accomplishments:  This  Is  a  new  program  element  (PE);  however,  this  effort  was  previously  per¬ 

formed  under  PE  6. 3). 18. A,  (Electronic  Warfare  (EW)  Vulnerabllity/Suaceptlblllty) ,  project  D267,  (Missile  EW)  (previous 
title).  Malor  past  accomplishments  Include:  Providing  Ultraviolet  (UV)  and  Infrared  (IR) 

EW  vulnerability  aasV. 

aments.  Significant  Input  to  the  smoke  countermeasures  Inventory  was  obtained  by  making  spectral  measurements  during  the 
Battlefield  Induced  Contaminants  Teet._  / 


Tri-Service  EW  exploitation  of  foreign  systems  was  supported. 


FY  1982-FY  1984  Planned  Program: 


I 


Specifications  will  be  developed  for 


Imaging  system  to  provide  characterization  of  target,  EOCM  and  background  POST  follow-ons.  Integration  of  a 

radiometer  Into  the  measurement  facility  will  be  Initiated.  A  study  will  be  initiated  for  redesign  of  the  mobile  facility  to 

more  optimally  accommodate  the  expanding  number  of  types  of  dsta  acquisition  instrumentation.  . 


1-572 


Program  Element:  #  6. 37.61 .A 

DOD  Mission  Area:  *551  -  Electronic  A  Physical  Sciences 
7-Advanced  Technology  Demonstrations) 


Title:  Electronic  Warfare  Vulnerability/ 

Susceptibility  Support 

Bud ge t  Activity:  *2  -  Advanced  Technology  Development 


The  ECCM  design  reference  (handbook)  for  communication  systems  snd 
combat  surveillance  radars  will  be  updated.  Analysis  wil]  begin  of  a  generic  ECCM  technique  for 

Army  line-of-alght,  troposcatter,  and  long-haul  communication  systems;  perform  analyses  to  Identify  potential  EH  vul¬ 
nerability  Investigations. 

Tri-Service  exploitation  will  continue. 


evaluations  of  Remotely  Piloted  Vehicles  (RPV),  Improved 

Tube-Launched  Optically  Tracked  Wlre-gulded  (TOW)  vehicle,  and  Fire  Support  Team  (FIST)  vehicle  will  be  conducted. 

Imaging  system  will  be  Integrated  Into  the  measurement  system.  Characterization  of  aircraft 
and  ground  target  EOCM  background  will  be  determined  for  POST  follow-ons  vulnerability  assessments.  Analysis  of  radar 

concept  will  begin.  The  generic  EW  vulnerability  analysis  of  standoff  jammers  will  be  completed  and  areas  Identified  which 
require  laboratory  simulation  and  experiments  to  further  examine  potential  EM  vulnerabilities. 

>.  '  countermeasures  system  design  will  be  verified.  1749 

J 

A  generic  missile  ECCM  effort  will  be  Initiated. 


3.  (U)  Program  to  Completion:  This  Is  a  continuing  program 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  I  6. 37. 62 .A  Title:  Electronic  Warfare  Feasibility  Develogment 

DOD  Mission  Areal  #551  -  Electronic  and  Budget  Activity:  i  2  -  Advanced  Technology  Development 

Physical  Sciences 

A.  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

Continuing 

Not  Applicable 

DK15 

Advanced  CoMunlcatlona 

Electronic  Countermeasures 

Demonstration 

0 

0 

Continuing 

Not  Applicable 

DK16 

Combat  Vehicle  Self- 

Protection  Demonatratlon 

0 

0 

Continuing 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  effective  use  of  electronic  warfare  (EM)  will  be  one  of  the 
■ost  effective  combat  multipliers  on  the  aodern  battlefield.  The  ability  to  reduce  the  enemy' s  command  and  control  by  dis¬ 
rupting  his  coaauinlcatlons  and  to  protect  our  forces  from  detection  and  from  radar,  electro-optical ,  and  Infrared  guided 
weapons  may  spell  the  difference  between  victory  and  defeat  In  any  future  conflict.  The  rapidly  Increasing  use  of 
preclslon-gulded  weapons  necessitates  a  corresponding  effort  In  the  detection  and  countering  of  such  threats. 

Investigations  and  developments  are  continuing.  In  close  coordination  with  the  Intelligence  community,  to  Insure  that  the 
latest  developmentsl  US  missile,  communications,  electronics  and  electro-optic  systems  will  function  satisfactorily  In  a 
hostile  countermeasures  environment.  This  program  element  provides  the  funding  to  demonstrate  the  feaelbll  ty  and 
effectiveness  of  electronic  warfare  developments  emerging  from  the  Army's  Tactical  Electronic  Warfare  Technology  program. 
Items  successfully  demonstrated  In  the  program  will  then  transition  to  advanced  development. 


Program  Element :  >  6. 37. 62. A 

DOD  Mlealon  Areal  t  Sit  -Electronl 
pHyileaT  Sciences 


Title:  Electronic  Warfare  Feaelblllty  Development 

Budget  Activity:  t  2  -  Advanced  technology  Development 


C.  BASIS  POP  n  1983  ROTE  BEQUEST:  One  major  effort  will  be  to  deaonstrate  an  electronic  counteraeaturea  ayatea 

agalnat  Included  will  he  a  new 

which  will  be  capable  of  upgrading  preaent  ayateaa  auch  aa  the  AN/MLQ-34  T AC JAM  ayatea,  and 

deaonatratlon  of  new  technlquee.  The  other  effort  will  be  development  of  the  STINGRAY  Coahat  Vehicle 


Self-Protect  Syatea.  Thin  ayatea  will 
under  Program  Eleaent  f6.37.10.  Project  DK87. 


Thla  effort  waa  atarted 


COMPARISON  WITH  PY  1982  ROTE  REQUEST:  ($  In  thousand.) 


PY  1981 


FY  1982 


FY  1983 


Additional 
To  Completion 


Total 

Eatlaated 

Coat 


ROTE 

Funda  (current  requlreaenta) 
Funda  (aa  ahovn  In  FY  1982 
aubal avion) 


Not  Applicable 


Continuing 


Not  Applicable 


Thla  la  the  flrat  year  for  thla  prograa. 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Program  Element:  f  6. 37. 62. A 

DOD  Mission  Areal  I  551  -~Electronic  and 
Physical  Sciences 


Title:  Electronic  Warfare  Feasibility  Develops  »nt 

Budget  Activity:  12-  Advanced  technology  uevelopment 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  program  la  the  development  and  feasibility  demonstra¬ 

tion  of  tactical  electronic  warfare  (EU)  devices,  systems,  and  techniques  to  be  targeted  against  enemy  communications  sys¬ 
tems  associated  with  hostile  weapons  systems  and  units.  As  the  enemy  fields  advancements  In  his  communications  and  weapons 
systems  technologies,  US  electronic  warfare  equipment  must  be  upgraded  or  It  will  become  obsolete.  The  concepts  and  equip¬ 
ment  developed  In  6.2  efforts  must  be  demonstrated  to  Insure  that  only  viable  equipment  enters  advanced  development,  thereby 
helping  minimise  the  total  cost  of  development,  acquisition,  and  operation  of  electronic  warfare  equipment.  In  close  coor¬ 
dination  with  the  Intelligence  community,  are  studied  and  evaluated  for  application  to 

ongoing  efforts  under  the  program. 

C.  (U)  RELATED  ACTIVITIES:  This  program  la  to  continue  the  developments  and  conduct  feasibility  demonstrations  of  efforts 
begun  In  Program  fclesent  6.27. 15. A,  Tactical  Electronic  Warfare  Technology.  Successful  developments  will  transitior  to 
advanced  development  under  program  element  6. 37. 55. A,  Tactical  Electron  Countermeasures  Systems.  Trl-ServIce  technical 
efforts  In  electronic  warfare  receive  extensive  review  as  a  result  of  participating  In  Joint-Service  Technical  Programs, 
Electronic  Counter-Countermeasure  Workshops  and  Joint  Technical  Coordinating  Technology  Coordinating  Paper  on  Electronics 
and  the  annual  reviews  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  (USDRE). 

H.  (U)  WORK  PERFORMED  RT:  Elements  of  the  US  Army  Electronics  Research  and  Development  Command,  Adelphl,  MD,  consisting 
of  the  Electronic  Warfare  Laboratory,  Fort  Moimouth,  NJ,  and  the  US  Army  Signals  Warfare  Laboratory,  Warrenton,  VA. 
Contractors  are  still  to  be  determined. 


1.  (U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS; 

1.  (U)  FT  1981  and  Prior  Accomplishments:  FT  1983  Is  the  first  year  for  this  program. 


2.  FY  1982-FY  1984  Planned  Program:  The 

1983.  It  will  Include  an 

will  be  Integrated  Into  the  AN/HLQ-34  T AC JAM 
begin  on  a  system  to  provide 


system  development  will  begin  In  FY 
In  FY  1984  the 

and  demonstrated.  In  FY  1984  development  will 


Initial  effort  will  begin  In  1984  to  develop 


1-576 


Title;  Electronic  Warfare  Feasibility  Development 

Budget  Activity: #  2  -  Advanced  Technology  Development 


Program  Element:  #  6. 37. 62. A 

DOD  Mission  Areal  t  5$1  -^Electronic  and 
Physical  Sciences' 

hlgh-power/volume  transmitters  with  Increased  efficiency  and  reliability.  Included  in  the  program  element  funding  Is 
tactlcsl  automatic  data  processing  support.  The  STINGRAY  Combat  Vehicle  Self-Protect  System  will  be  demonstrated  at  Fort 
Knox,  Kentucky,  on  the  M60  Tank.  will  transition  from  Program  Element  #6.27. 15. A  In  FY 

1984  and  provide  STINGRAY  with  the  capability  to 

.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


3 


UNCLASSIFIED 


FY  1983  RDTE  CONGRESSIONAL  DESCRIPTIVE  SUMMARY 


Program  Element:  16.37  .63. A 

DOD  Mission  Areal  ^552  -  Environ 
Sciences  (ATD) 


and  Life 


Title:  Industrial  Base/Blologlcal  Warfare  Drugs 
Budget  Activity :  HI  -  Advanced  Technology  Development 


A.  (U)  RESOURCES  (PROJECT  LISTING): 


In  thousands) 


Project 

Number  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
To  Completion 


Total 

Estimated 

Coat 


TOTAL  FOR  PROGRAM  ELEMENT 


Industrial  Base/BU  Drugs 


Continuing 


Not  Applicable 


Continuing  Not  Applicable 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  Is  designed  to  develop  an  industrial 
manufacturing  base  within  the  United  States  for  production  of  standard  lots  of  pharmaceutical  grade  drugs  and  vaccines  for 
use  against  knoun  or  suspected  biological  warfare  ( BW)  agents.  The  Industrial  base  In  the  United  States  for  production  of 
vaccines  against  high-hazard  biological  agents  Is  extremely  limited.  There  Is  presently  only  one  small  plant  dedicated  to 
producing  these  vaccines.  It  is  essential  that  this  base  be  expnnced  to  (1)  pro  lure  smalls  lots  of  vaccines  for  administra¬ 
tion  to  at-rlsk  military  personnel  and  (2)  establish  minimum  stockpiles.  The  start  of  this  program  element  Is  the  first 
step  in  correcting  this  shortcoming. 

C.  (,U)  BASIS  FOR  FY  1983  RDTE  REQUEST :  The  logical  progression  In  development  of  effective  drugs  and  vaccines  requires 
the  production  of  pharmaceutical  grade  standard  lots.  This  helps  to  Insure  that  all  studies  meet  good  laboratory  practice 
and  good  manufacturing  practice  regulations  for  ultimate  approval  for  use  in  humans  by  the  Food  and  Drug  Administration. 

D.  (U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  In  Thousands)  This  Is  a  new  start. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


UNCLASSIFIED 


1-578 


UNCLASSIFIED 


Progru  Eluent:  #6. 37. 63 .A  Title:  Industrie!  B»«e/Blologlcel  Warfare  Drug* 

DOD  Mission  Area:  *552  -  Environmental  and  Life  Budget  Activity:  *2  -  Advanced  Technology  Development 

Sciences  (ATP) 

F.  (U)  DETAILED  BACKCKODMD  AM)  DESCRIPTION :  To  assure  strategic  nobility,  drugs  and  vaccines  Bust  be  available  to  protect 
against  diseases  if  contingency  plans  are  activated.  This  prograa  provides  the  source  for  aanufacturlng  pharaaceutlcal 
grade  standard  lots  of  drugs  and  vaccines  to  aeet  specific  needs  of  the  Departnent  of  Defense  (DOD).  High  hatard  diseases 
which  have  known  or  potential  BW  laportance  will  be  given  priority;  for  exanple,  anthrax,  botullea,  Ebola,  Marburg,  Lassa,  Q 
fever,  and  various  heaorrhaglc  fevers. 

G.  (U)  RELATED  ACTIVITIES:  This  prograa  eluent  la  supported  by  basic  research  In  Frogru  Eluent  6. 11. 02. A,  Defense 
Resesrch  Sciences  (specifically  Project  BS10,  Military  Disease,  Injury,  and  Health  Hazards),  Prograa  Eluent  6.27. 70. A, 
Military  Disease  Hazards  Technology  (which  consists  of  two  projects:  A870,  Risk  Aasessaent  of  Military  Disease  Hazards,  and 
A871,  Prevention  of  Military  Disease  Hazards),  and  Prograa  Eleaent  6. 37. 50. A,  Drug  and  Vaccine  Development.  Coordination  of 
projects  uong  the  progru  elenents  la  achieved  by  the  Commander  and  staff  of  the  US  Army  Medical  Research  and  Development 

,  Command  (USAMRDC) .  Army  representation  on  DOD  coordinating  committees  and  other  government  agency  councils  Insures  that  the 
Army's  medical  research  progru  complements  the  work  of  other  Federal  medical  Institutions.  Overall  review  and  control  of 
DOD'a  aedical  research  was  brought  under  centralized  management  In  FT  1981  by  the  formation  of  the  Araed  Services  Biomedical 
Research  Evaluation  and  Hanaguent  (ASBREM)  Coulttee. 

H.  (U)  WORK  PERFORMED  BY:  Work  will  be  performed  by  contract. 

I.  (U)  PROCRAM  ACC0MPL1SHMEMTS  AMD  FUTURE  PROCRAMS: 

1.  (U)  FT  1981  and  Prior  Accoapllahnenta:  Not  Applicable. 

2.  (U)  FT  1182-FT  1964  Program:  FT  1983  will  be  the  first  year  of  this  advanced  development  effort  to  provide  an 
effective  medical  system  for  maximizing  safety  and  survivability  of  the  soldier  on  the  biological  battlefield.  The  funding 
will  support  establishment  of  an  Industrial  base  In  the  United  States  for  the  production  of  pharaaceutlcal  grade  compounds 
Identified  In  exploratory  development  to  be  effective  as  BW  agent  drugs  and  vaccines.  Several  new  compounds  will  be  studied 
during  this  period  In  order  to  provide  protection  for  the  soldier  froa  potential  BW  agents  such  as  anthrax,  botulln,  Ebola, 
Marburg,  Lassa,  (j  fever,  and  various  huorrhaglc  fevers. 


UNCLASSIFIED 

1-579 


UNCLASSIFIED 


Program  Element :  16. 37. 63. A 

DOD  Million. Area:  #552  -  Environmental  and  Life 
Sciences  (ATD) 


Title:  Industrial  Baae/Blologlcal  Warfare  Drugs 
Budget  Activity:  #2  -  Advanced  Technology  Develop 


3.  (U)  Program  to  Completion:  It  la  anticipated  that  this  effort  will  be  a  continuing  program  to  develop  new  drugs 
and  vaccines  identified  through  basic  research  and  exploratory  development  efforts  In  the  medical  biological  defense  pro¬ 
gram. 


UNCLASSIFIED 

1-580 


V  ) 


i 


UNCLASSIFIED 


FY  1983  ROTE  CONGRESSIONAL  DESCRIPTIVE  SUtMARY 


Program  Element:  *  6. 37. 65. A  Title:  Nontactlcal  ADP  Technology 

DOD  Mission  Areal  >551  -  Electronic  and  Physical  Budget  Activity:  >2  -  Advanced  Technology  Development 

Sciences  (ATP)  ~ 

A.  (U)  RESOURCES  (PROJECT  LISTING):  ($  tn  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Nuaber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Coapletion 

Cost 

Total  for  Program  Element 

0 

0 

495 

492 

Not  Applicable 

Not  Applicable 

DY13 

Nontactlcal  ADP  Technology 

0 

0 

495 

492 

Not  Applicable 

Not  Applicable 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Army  managers  of  software  systems  need  decision-aiding  tools  that 

will  facilitate  the  planning,  control,  and  reporting  of  projects  throughout  the  Automated  Data  Systems  Life  Cycle.  This 
program  Is  a  combined  effort  between  the  Army  Institute  for  Research  In  Management  Information  and  Computer  Sciences 
(AIRMICS)  and  Support  Group  Fort  lee  with  a  primary  objective  of  developing  on  a  microcomputer  Interactive  decision  support 
system  (DSS)  for  assisting  software  life-cycle  planning  and  management,  and  a  secondary  objective  of  demonstrating  DSS  capa¬ 
bilities  within  the  Army.  The  program  element  provides  the  necessary  follow-on  advanced  development  of  an  Automated 
Requirements  System  and  Automated  Project  Management  System  originating  In  progran  element  6. 27. 25. A,  Computer  and 
Information  Sciences,  Project  DY10.  Specific  needs  being  addressed  by  this  program  Include:  Design,  develop,  test,  and 
evaluate  a  prototype  Automated  Requirements  System  which  will  assist  the  user,  proponent,  and  developer  In  formulating, 
stating,  analyzing,  and  validating  system  requirements;  design,  develop,  test  and  evaluate  a  prototype  Automated  Project 
Management  System  which  will  significantly  aid  software  project  managers  In  the  allocation,  scheduling,  and  control  of 
resources  during  the  software  development  life  cycle. 

C.  (U)  BASIS  FOR  FY  1983  ROTE  REQUEST:  Funds  are  required  to  initiate  design  and  development  tasks  for  the  prototype 
Automated  Project  Management  System  (APMS).  Feasibility  of  design  and  development  tasks  has  been  verified  In  test  and  eval¬ 
uation  activities  of  experimental  systems  developed  under  the  Army's  Computer  and  Information  Sciences  program.  Design  task 
In  FY  1983  will  Incorporate  the  Ada  programing  language  as  well  as  requirements  for  the  Ada  Programing  Support  Environment 
(APSE).  Prototype  designs  will  Incorporate  results  of  earlier  teat  and  evaluation  of  ARS  and  APMS  experimental  systems. 


UNCLASSIFIED 


I 


UNCLASSIFIED 


Prograa  Element:  #  6. 37. 65. A  Title:  Nontactlcal  ADP  Technology 

DOD  Mission  Areal  7551  -  Electronic  and  Physical  Sciences  Budget  Activity:  ^2  -  Advanced  Technology  Development 


D.  (U)  COMPARISON  WITH  FY  1982  RDTE  REQUEST:  ($  in  thousands) 


FY  1981 

FY  1982 

FY  1983 

Additional 

To  Completion 

Total 

Estlaated 

Coat 

RDTE 

Funds  (current  requirements) 

0 

0 

495 

Not  Applicable 

Not  Applicable 

Funds  (as  shown  In  FY  1982 
aubalsslon) 

0 

0 

0 

Not  Applicable 

Not  Applicable 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


UNCLASSIFIED 

1-582 


S 

) 


UNCLASSIFIED 


Program  Element:  «  6.37. 65.A  Title:  Nontactlcal  ADP  Technology 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION :  The  Amy  Institute  for  Research  In  Management  Information  and  Computer 
Sciences  (AIRMICS)  Requirements  Engineering  Research  efforts  are  aimed  at  developing  an  experimental  automated  system  of 
existing  and  newly  developed  tools  to  aid  the  user  and  developer  In  formulating,  stating,  analysing,  and  evaluating  require- 
■ante.  Rapid  prototyping  has  recently  been  recognized  as  needed  for  validation  of  system  requirements-  Current  rapid  pro¬ 
totypes  are  built  using  powerful  programing  languages  In  which  the  systen  prototype  Is  Implemented.  AIRMICS  work  had  suces- 
sfully  demonstrated  the  changes  needed  In  current  requirements  languages,  specifically.  Problem  Statement  Language,  and 
Problem  Statement  Analysis  (PSL/PSA),  In  order  to  execute  them  to  produce  a  functional  model  of  the  system  specified.  A 
processor  has  been  built  to  execute  the  PSL-extended  language  and  produce  functional  prototypes  for  small  applications.  An 
experimental  version  of  a  Decision  Support  Systen  (DSS)  for  software  managers  has  been  developed.  This  DSS  Is  based  on  a 
color  graphics-computer  that  gives  the  software  manager  the  capability  to  interactively  schedule  projects  and  respond  to 
"what  If"  questions.  The  capability  to  answer  questions  and  the  use  of  color  go  well  beyond  anything  else  currently 
available  from  any  source.  This  project  addresses  the  problems  of  project  coordination,' scheduling,  and  control  which  cur¬ 
rently  limits  the  ability  of  Army  software  managers  to  successfully  manage  software  development  and  maintenance.  This 
advanced  development  program  has  two  primary  thrusts:  Develop  a  prototype  Automated  Requirements  System  (ARS)  which  will  be 
Implemented  In  th.  Ada  Language  systems  and  will  be  compatible  with  Ada  Programing  Support  Environment  (APSE).  ARS  will 
provide  an  Interactive,  computer-assisted  requirements  development  capability  for  Army  Proponent  Agencies  and  Responsible 
Agents  (i.e.,  software  developers)  which  Is  speclflcslly  oriented  to  large  Management  Information  systems.  This  system  will 
be  employed  In  Post  Deployment  Software  Support  (PDSS)  and  other  development  centers  for  both  the  development  and 
maintenance  of  software.  The  Integrated  ARS  environment  will  provide  greater  system  reliability  and  usability. 

Requirements  will  be  more  easily  collected  from  end-user,  analyzed,  and  napped  into  a  formal  requirements  language  valida¬ 
tion.  A  capability  will  be  provided  to  analyze  requirements  for  ambiguities,  consistency,  and  completeness.  ARS  will  pro¬ 
vide  rapid  feedback  to  the  user  regarding  Implications  of  his  requirements  enabling  effective  validation  of  their  correct¬ 
ness  and  reduction  of  errors  and  subsequent  maintenance  requirements  In  fielded  systems.  This  advanced  development  effort 
will  produce  a  set  of  well-defined  functions  that,  when  used  In  close  Interaction  between  users  and  developers,  will  yield 
high  quality  requirements  and  will  reault  in  lower  maintenance  costs  as  well  as  Improved  responslveaess  to  user  needs.  2) 
Develop  a  prototype  Automated  Project  Management  System  (APMS)  applying  Decision  Support  System  (DSS)  concepts  to  provide 
Army  software  project  managera  decision-aiding  tools  and  capabilities  which  will  improve  the  planning,  control,  reporting, 
and  management  of  resourcea  during  the  software  development  life  cycle.  This  interactive,  color  graphics, 
microcomputer-based  DSS  will  Integrate  recent  results  from  research  In  the  behavioral  sciences,  computer  science,  and  opera¬ 
tions/research/ systems  analysis.  The  APMS  prototype  will  be  Implemented  in  the  Ada  programing  language  and  will  be 
compatible  with  the  APSE  to  support  PDSS  centers  and  other  software  project  managers. 
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Program  Element:  <  6.37  *65, A  Title:  Nontactlcal  ADP  Technology 

DOD  Mission  Area:  #551  -  Electronic  and  Physical  Sciences  Budget  Activity:  #2  -  Advanced  Technology  Development 

TatoT 

G.  (U)  RELATED  ACTIVITIES:  The  Army's  Military  Computer  Family  program  (MCF  PJect  No.  6.37.23.A/D101 )  Hardware. 

Software,  and  Instruction  Set  Architecture  Product  Planning  is  developing  a  compatible  computer  family  and  a  high  order  lan¬ 
guage,  Ada,  has  application  in  advanced  information  systems.  The  Army's  Computer  and  Information  Sciences  program  (PE  and 
Project  No.  6.27.25.A/DY10)  developed  the  initial  experimental  systems  which  form  a  oasis  for  the  advanced  development 
effort  under  this  program.  Interest  expressed  by  NASA,  Departments  of  Energy,  Navy  and  Air  Force  has  resulted  in  continuing 
llalsoi  with  those  departments  concerning  this  program. 

H.  (U)  WORK  PERFORMED  BY:  External  contractor  will  be  determined  through  competitive  selection  in  FY  1983.  In-house 
developing  agency  is  the  DS  Army  Institute  for  Research  in  Management  Information  and  Computer  Sciences,  Atlanta,  CA. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS; 

1.  (U >  FY  1981  and  Prior  Accomplishments:  The  Army  Institute  for  Research  In  Management  Information  and  Computer 
Sciences  (A1RM1CS)  in  support  of  the  Army's  Computer  and  Informstion  Sciences  Program  (Program  Element:  6. 27. 23. A,  Project: 
DY10,  RAD  in  Multicommand  Data  Systems)  has  developed  the  initial  experimental  systems  which  form  a  basis  for  the  advanced 
development  effort  under  this  program.  A1RMICS  has  instigated  the  experimental  use  of  the  Problem  Statement  Language  and 
Problem  Statement  Analyzer  (PSL/PSA)  requirements  language  in  the  US  Army  Computer  Systems  Comand  (USACSC)  and  provided 
advice  and  assistance.  PSL/PSA  is  being  used  by  two  system  developers  in  USACSC.  A1RMICS  effectively  has  lemonst rated  the 
capability  of  Input/Output  Requirement  Language  (10RL)  to  translate  and  analyze  requirements  for  a  Standarc  Army 
Multicomman-'  Management  Information  System  (STAMM1S);  i.e..  Standard  Army  Maintenance  Systems  (SAMS).  The  ieaslblllty  of  an 
executable  requirements  language  was  demonstrated  with  an  experimental  system  sketch  for  rapid  prototyping.  Metrics  and 
Life-Cycle  Planning  Research  has  produced  an  experimental  Automated  Project  Management  System  (APMS)  to  Improve  software 
cost  estimation  tools  into  the  AIMS.  Experimental  APMS  for  software  managers  underwent  test  and  evaluation.  AIRM1CS  com¬ 
pleted  design  of  experimental  system  sketch  which  can  produce  rapid  prototype  of  reallstlc-slze  systems. 

2.  (U)  FY  1982  FY  1984  Planned  Program;  This  advanced  development  will  begin  In  FY  1983  and  will  consist  of  two  pri¬ 
mary  tasks  in  FY  1983  and  FY  19<U:  Develop  a  comprehensive  requirements  document  (i.e.,  a  Letter  Of  Agreement  (LOA))  for 
the  Automated  Requirements  System  (ARS)  incorporating  results  from  experimental  system  test  and  evaluation.  Experimental 
ARS  will  transition  from  PE  6.2  to  this  PE  6.3  in  FY  1963.  Complete  demonstration  of  experimental  ARS.  Actual  system 
design  for  the  prototype  ARS  will  begin  in  FY  1986.  Complete  development  of* system  sketch  and  Integrate  into  ARS  in  FY 
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1964.  Begin  development  of  program  specification  generation  techniques.  Develop  a  comprehensive  requirements  document 
(l.e.,  an  LOA)  for  the  Automated  Project  Management  System  (APMS)  incorporating  results  from  research  in  experimental  system 
test  and  evaluation.  Experimental  AiWS  will  transition  from  PE  6.2  to  this  PE  6.3  In  PY  1983.  Develop  preliminary  deBlgn 
for  Advanced  Development  System.  Develop,  test,  and  evaluate  prototype  system.  Prototype  system  design  will  be  completed 
In  FY  1984,  and  development  will  commence  prior  to  the  end  of  FY  1984. 


3.  (U)  Program  to  Completion:  This  Is  a  continuing  program.  Develop  a  data  ba6e  for  resource  estimation  and  an  auto¬ 

matic  estimator.  Identify  and  evaluate  Decision  Support  System  (DSS)  design/development  methodologies.  Demonstrate  DSS 
concept  applicability  and  savings  In  the  Army.  Automated  Project  Management  System  (APMS)  will  have  applicability  to  all 
services.  Interest  has  been  expressed  by  the  services  as  well  as  other  government  agencies.  The  anticipated  results  of  the 
future  projects  are:  Demonstrating  color-graphics  applications  and  quantitative  tools  to  aid  managers  and  decisionmakers;  a 
Developmental  system  which  can  be  engineered  Into  a  configuration  compatible  with  the  Ada  Programing  Support  Environment 
(APSE)  and  Army  plans  for  Post-Deployment  Software  Support  (PDSS). 
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